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(54) EXHAUST GAS RECIRCULATION TYPE COMBINED PLANT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To expand a scope of 
partial load operation which can be operated with high 
efficiency by spraying liquid droplets from a spray device 
to evaporate them in a compressor so as to suppress a 
rise of a temperature at an outlet of the compressor and 
increase a recirculation amount when a part of exhaust 
gas from a gas turbine is recirculated into an inlet of the 
compressor. 

SOLUTION: This plant is provided with a recirculation 
means 9 which recirculates a part of exhaust gas from a 
gas turbine 3 into an inlet of a compressor 1 and a 
recirculation amount control means 10 which controls a 
recirculation amount. Furthermore, a spray nozzle 1 1 is 
arranged in a suction duct of the compressor 1 to spray 
minute liquid droplets. Since spray of liquid droplets 
which vaporize in the compressor can be introduced to 
cool the gas inside the compressor, it is possible to raise 
a temperature of suction air in the compressor. That is, 
an exhaust air recirculation amount can be increased, 

and a scope of highly efficient partial load operation can be expanded. Moreover, the thermal 
efficiency of combined cycle total can be improved. 
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j&fcfx^^-cp <t,-tv ) axmv&mft 

«. Cp (T.-TV > lZ£-ri3;t>%EM1&ttmol£.T 

[0 05 0] E*8®fc:i«A3n*ig£#*aK£ 10 

^©&#ic«:&5jfckLft&^#l!6£rt**&. 
[0 05 1 ] S/c <g^SP^ftMaRt^tc*jC^-C«. 
Qm&)%t92tiXE.m®l CcigA3ttS8Stm©fi«ijiES 
rfrttAl, . <&&i^©#3£-CSI£ OfcOtf X >©ft 

[0 052] «SaEjStitaS^*t>iffi»« 1 ©K*» 
■5. C©fcft. C©«fc5ttfflj5*>fcfcJ:. ^©^Stt^ 20 

[0053] «isffiiaK{3:es(D^*#aE-r4. beis 
^ a<Dxn-^ 3 >*i»±-r*i»r^«js*>6. mm 

3ti«ffiMIX±tc5 0 Mm«Toea{C/«c 4 J: 5 K"T 
A&&-C5 0 MmJyTK-f 

[0 054] MCC, &mm^^&ffiJ&$*.<P<<cmffi 

^*i^C-2>C<!:*»PM-rStl*>6. Sautor¥#|ifilS 30 
(S .M.D)T3 0 um&TFiC-rZCtAW&l'^. « 

ttra®J;^{CSautor¥^K€l (SM.D .) "CSiJSbfcfe 
©fc^ifrctr*. ft. tffiitt|N3C>7grtf»?£LC>#. /Jn 

g#34a*©t\ »M^<tt5Ti*T*« 1 15 
fB&&©flffll&B <fc-?t\ ^SS1^6«. 0(1 

-em Mm#TRg<!:&£. X. ifflfa@©?K?iSK:&*?l£. 40 

[0055] mmifismm^mMr zmrai**yffr-v 

•5«j£*»&tt. Sautor^P^SSCS .D .M.) -C3 0Mm 

[0 056]^ 'h3t4i&©i®g£{ / P*«i5.'X;Utt 
jSfflSJaSS^^g*3tiS©-C. *Td5lftK:/jN3 < ~C so 
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S4T»*"r*«. f5i3f4@©TEB£&£. «*tf. 1 m 
[0 05 7 ] «?g*i^#-rif-5» EfltS-Cjg?S©Sif 

[0 0 5 8 3 iii$At«. $- &m*jxnmi 

[0059] m&sxw&ma. mcsmm^ncwt 
[0060] m&s *)\> 1 1 oit&imttmicm 6 

CC-C18BIGV4^f, 
[0 06 1 ] mmsXMt 1 1 aj&><=> 1 1 d©{»ma>© 
fiigfcSH-r-S. «S^X;l/l 1 a«, BES®^AP^6 

h i 7f*3fc^-f u>^a5§^3ft£Jt^tt*ft«fc«PTifc 

ff3S«K:«A-r5*-C©ra(c?8[?S©-aJ*s 
^{b3-e\ S6KffSt^j§A$nrfflSi*s*^T*fc 

[0062] igffi-'^^ libit EESItSAPtcSSS 
ttfcffi8«©«AgB-e & -SSLiigiJSP{ci9S 3 tifc^AS 
(C/XjUfcggLfcfc ©■?*£. P1S©F«38PCC^©^ 
^M8SS^*©ea&iSiS^Sg-r&. Cfi{cJ;»3. «» 

[0063] iss-^x^ hob, HtrtamrtSi 1 GV 
^©ratcsgufct©^**. BEaitairticAs^-c© 

[0 0 64] C©«fc^{Cl 1 a~l 1 cOi^iC-r-SC 

it?. a*itSrt-c©aiKMfem<b*sff htiz. *?t. e 
att5rt©Jtsag±i^fflir^ < ^mifcS #-5 C t-c J: *) E 

[0065] "Bgfy X)V i l d «EEISI«l©4irai9:K:t9:w 

/cfe©-c*s. mem©s©^a^©*m*^c^-rc» 

[ 0 0 6 6 ] C©<fc 5 ft. ffiffit&rtfcifcT-f 

«^«tc?&r>Tffifa«i©sra%#i»i--5.. smwm-c 

li. »r^BEffitc«fc»3®Ml3:»a^3n. C©{fe"C«?S«^ 

hmt l a & h mm=km> o ■^■o^mmu^M s 
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[006 7] firfai»SS^X;U 1 1 ©iSfSStt, 

e >m a x onffimmicttm? * j; 5 war $ n-r i > s „ 

<fc 0 «SS%^- < T -5 J: 5> W®T S . 
[0 06 8] 3>>K-f >H^> KO^*-fcf>*sffl 
*MHIWti>* K . SfltiSiB'g 9 ZMtc ax S - fcf # 

ttmm i (ciAsti> ffifiita 1 mtm^-^ax^E. 

[006 9] *»^5^S-CmrfB'«15f^X;l' 1 1 #>6iiflge 

[0070] mm&ic&cx m&m&m-tz cite 

5. ^#Ji<Sm3P#fC:teUTJ:9iS^©jIte 

[007 1 ] SfcJMt??©5 %#«Cffife«^F©aB£TOW 
flSS*t ACcf* 5 ffiffi&APlR£tf&&©Jh^K: J: ^ r © 

[0072] mmotoareB 2 *m^-a$mir z. 

[007 3] C©$ijai-C(Jft#S*ft#L d ^KtStt 
SB8$!gE£gF G 1 ccfeur&ftm?* ft 

stWrtl-sf s i <bH«er©j^jas^it«r^iE^< 
ms^^s f g 2 k *j c > x ax * - tf ym & ax t 

SSAD 3 KHJfll!LrK»f££SFG 1 ©fl^IEWSBSSO 
£ft#£ffl;>jf S. C©ft#*K8g6£gFG3K:A;*J 

•r s c £ r«tns**j^T s Ksei > mm&ammr s 

&Zim%ADI4lc£\imLX. Ba»^IIFG3©^iE« 

nm{m*mu*&. t<om^*wmmp 1 4{c#*.s 

[0074] 6fcffl^£^S©(c£vS^**i«£^fi 
fc«^©n«is^K:^-r*i«sf^©$ii^*7FU-c^ 

[0075] mmzmmc <fc d , ^©.t 5 ccsm*} 
SsOSPK: J: r> . gFms«KSifr©«sg^-csi-rcifc-c* 

^jggl 5-COi^F^afiSSsS^-^. 

i o%©wsifgfi-cifo3%©i!ajss wmss^-x) 

*\ 2 0%©Sa8i:BT1&5 .5% fciQSEfiiTS. 
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SSS^©^=&^Ufcfe©~C4>S. fflffi&l&CiftAS 
tiZM&m, «*»«ES) »#X*-tf>3#-©tg-C 

M&g#A-s<ft£. cn«:*tL-T. axz-vismj] 

t*mf*B*flt*U «£!R«i&l£a«fc*rr£<!:. EST 
tSAP"SiiSSi^S©M^riSTTS 0 fi£3fc&fl5©«f: 5 
ft#ft * - 1' >r »&&S©S©2=jIf?£ 

nm?z> tsmmm^sm±m^ 5 0 -c-c& 0 . c©fc 
10 »s*ss*5SO0i3n. axz-vzsmjj&Tbftmz 

ffij®tKAP-c«35L t smmft&ax&ftisrrzcfc 
Htc^^©sp^ft^a«^-c#s. smmi^m 

■ct,^*s. £:©^»jK5if4SAJI*it-rc:<!:Kj:or^ 
-t>3r»f^i^3i-re3as-c{±**u. -e-©-a5«3 

[oo77]^^*-tr>3 ©gf^©— mt, mmmm 
m^m tmm^m mfmm%m.wmfr) 1 o*g* 
3 > -f u v v-i ©?R^©— u 1 1 rsaiss tl^ . 

[0 0 7 8 ] m 1 0(C3>^M> Klf^^^KfeW-S* 
^{C^-rS^fiT^ji^©^ > K-^-Y i'.'l/. 

30 tb$3L/ct>©£^-$\ ffl^©3>MV>F-!f-r i-^©^ 
I GV^KJ:0j^®JS-SillKAi?ffc 
n-Clf-S. 9 0%ftIw*-Ctt^<£T«3t3ti*A$ < &i> 
9 0 %mi§f«T©31iiK:ft £ tfcS&fiK^Ttf* c 

4td«i-<ST-rs„ ttriai Gv^tfcfcsj^jgM-sa 

K* 1 tfto4iS©«ISSic < tf)^®H*^ftSo 
^■<©^-&ii>ft^oifciL.rfe8 0%JiM^-C-C4)-5,. 

EE^li®^©S©*iI^?»iKj6 5%m^*-CU^a 

=&^ip-r z c t vex. -5 xwrnrnfttemmtim 
Hi ^ k «t s ± jc «fc r s-ft if «at o x s e, k m 

0 . mwiffacaax z -v>§max * ©s^rg^-^n 

(eft SS^j 3 0 T-a^*s BjfiEt?* »3 . $m&Tte 

^1 0%IgT45. 
50 [0079] TPStt^S©^^{cJ: orSto^C <fc*< 
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[0080} ft. 01 0i*:/9>hftffi (3>A^>F 

i^i-T^h-mft^ m&a^f-tr^s-r 

£-tr>ftlw,, fclTPHi) 100-90 
L < « 8 o %<D«lHS-c I G VI£©iM8StC <fc 5 

#^tL?tfc©-c*-5^cn{cRge.-r. ioo%^e>fi<w 

<fc5icTS<fci^®gafi€:l 4 3 0 -CCC-r-5 i L/. BM® 10 
ffiPiSS* 3 7 0 -C J: K) < ft 6ft U «fc 5 KIT Sfc 

to. M^.«3 7 o*c— fefflw*Ltcm£r. 

7 4 %TffiffitSADfiffiC;t 1 5 0 'Cfc ft 9 . ftffi 5 0 % 
•Ctt. 1 1 2'C<bftO, ASf3 0%-C(*2 4 O'Cifto 
ft:. #SUfc{fl© J: 5 CCffiffi «F^-C^TStSj®«r^Ab 
-CffiH!*£ffiraaS£{£T;* C 4 K <fc »3 ffiSg&SfcSffld 

[008 1 ] Sift:. *mmffl-ClZ> h©**3r#4> 

ft< 4& 5 o%&e> 8 0%<Dm-c, m&mnmznmm 
sw^<ftsfcseuit»n$-i*'c. :ss?;&Hg<ft£Km> 

[0082] Sfc. •75>hmS&'J>tZ< 4*>5 

*5(s<ftS{cse^waisfi*ii*ns-ssj:^$ij®t.) . 
uzztttm? s c 4 *ir * 2.. 

[0083]Sfc. mSf9SBI«S8-C{I«T©J: ^ft*U 
[0 0 8 4] zf^> h*?W#5 0%*>i=>8 0%©|ffl-C© 

#om±fts. 

[0085] ^7>FtW5 0%*>68 0%© 

TffiffiSttiP©EEffi^©M&J^&8KlH|-f S. SMSI 

[0086] *fc. mfiB:/5> hjffifftftCCfttt&L'CE 50 
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hJMft*«5 0 8 0%©rar©M«ie©^iaK© 

i/. loisffiiai«rt : &iiSET*ic^b-rsjg?g©«iiia' i Sss 

*M»l/T. ft?Srt*<5< ft4K:S£l,»lMSSS*Ja»W«: 

*iWor*J:9K:iW»LJ:^tr*4. ffiffi*M?©«&£ 
KJ: OSS^S©liSnMK:±|!B*s-c* smAT 

i>«i*o»^««*Kiirr a «t 5 fcww-r * c 4 cc «t 0 . 

[0 08 7] ft fc. «fMMWWM*teCtt9±IR© 

SttSti&t*. tiriB±KEHttA*<ft-S. Sfc. TPS 

Ttt. J:0ffib»fiEBS-cmBtt«iiArr«J:9«WP-r 
sc4fc-e£*. 

[0088] mmm2 *n 1 ^s^t^rsiwrs. s# 
*). »s»M**flarr**s*ssfts. 3>^>Fy? 

> h©^S«J3E»^ 1 ©HJ60S40U-C* W «Sfi 
**«fi^©StfS«lffll^H8 40 7 tCTjVT. *«twc 

«. H7{c*r«t^K:ai3esnft:EasiSffip*'^ias« 

BWWfe£»FG3KAaO"C. PStW»8r5Bf©B(i 

3e4ft-5«t j 5fti!it5fi=&mars. muuwm^isifi 

6IS©gP I 4 tc«£ 0 , «SjifeS 0£*feS) SSlE^l 

ztiidK&amm*tcm*as**emr z c t -emm 
vm bfcm&<D)mi&mi*&jEfflw o , mum.— 

ssi^ap**^ss^6. ®im®mzft'?m(OE.ffi&iji 
n*fxm&z&m?zwmm%7f;Ltcii<D-ci>z>. 1 0 

%©^SWtSR*-C. EEISi&ajP#**?&g«. «450 
•CKft^,*s. EOi«AP»-C»2.5?<©*W*ff* 

immtttz. ft*?. EBwanHP^xaflttt. mim® 

ia«t0, at/Kjrffi^^tt-^^vHO^ibCCWjIKS-eftt* 
*4. 
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[ o o & 9 ] K.ffi<DT&&<Dmm t & zjmm&.&.M<o 

[0090] mmM3 &m i mzm^r&wtz. 
[009 1 ] *9mm<D®%a*. Emmxn^icm^ 

[0 09 2] 09;Uis jBt&KA 

muBnaittc & & £ 9 tc «35s*fW®f & . 

[009 3] CtifcJ: r> . flS»JMtBfl3»<ce<,»ff&ft 

[00943 xtwu *® 1 etm'-ciM-rs. 
wk itmmm 1 £ in«s©#&*«ffl-r sci^tts. 
[0095] xmmwvmmt* 79 > ^fsoswjess 

[0096] WAtf. ftff*sftl*teJ:r)4&l*teCC. 
«3W%tf 5 WoEEtmuaait ec * « J: 9 «:i>gSfi**iJ 

[0097] cntct^ fli»ft«i3HEft(ceir>ff»ft 

[0098] Cftfc«fc 0 . jH$®tt£ttjtfSTCCCfel» 

aye. gstcM«rr«c&0i-?fr&. 

[0099] XtM5€Hl«£J9l>?1ft9r*-S. 

[0 1 0 0 3 g3fcfl«li£«*Sfe0!l 1 <bl5l«©8iJ?£*ffiJB 

[01013 aiiesaiwi -caK^fcJ: sk, tuiHWsai 
{chjih^a s atewmtmar 4 «t 5 tc l fcisss^g -t 

<t2g»t©ig^^*JSSEn-sBiet» 

3 «fcflM#«ftr 5 J: 5 K 0 fc. 

[01023 Btrfes^Egstc^jst-rBtrfBfKjSi© 

[0 1 0 3 3 tttc, EEt&®tD\CHcmA$ti2>U&rtX 
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0 < & 5 <fc 5 tcfuap-r 

5. 

[0 1 0 43 CfiKJ:t)*lB©J:5tC. BB««rtaW^ 
«ft*«TS*. Elf «<Z>fttt£%*-rs c ta^c* s 
test). PMS«8tS£*t*^S^#:^SisS£ffl*fc*; 
TSCimS. *fcE*8»R^©*»i!SS©3&S& 
fcJ: -aTSWUHBSffltf* 5»-bf>^B«fc 9 &3 

[01053 9dfen6«Bi i~0i e*fflc»rinwr 

10 

[01063 HJSWI6 «. Amain &iitf ats&ffin 
mi nc^-r. 

[01073 s*wtc«, isfew i (Dtena tra«©* 

[0 1 0 83 **f60Sr«. HBftHURsK-f 740TM 
[0 1 0 93 #x * - tr> 3 ©Pffl# x©— gp*ax«3 a 

[01103 jHSM2(cttAr«j»l4S«M9rssm 
fifW3P# 7 . ffffittlWft^ll 1 Lr©Sf«Wfl^ffiK 
»flO, *&*SlESSI^f 1 2 . ^ffiMWSmr 1 5 £ 

t l . cne. ©tft^tiWSM^s 8 *> e. © 

«fWWKJ:OIWS*i*. frfrZUkftte*'). Mian 
-f > F ^ v > h <DmtW««WC« ^> . BiifBKfS 

30 fflffi«IWgl 8©<i-^*Jea3nS. »*0<B36 

tc. sa^ffisi 9©ffi-^*5e«3n€.«fc5(cTs,, a 
st^as 1 8 4>ss^tiig 1 9 itmsmw^o^m 
m.*wimsxA> 1 1 <D±mgsM:®&-rz> c i*s-c$ 

[01113 «ft£M*MK8*»6<Z>flHMc.J:9. 

h^^sowu. wsata. j8Sf4a. ^ma. tk^s?* 

40 [01123012 (C!^fS®IS5^M©§!I©m#efg©- 

gE»gA D 1 T*8E>. IBSpSP I 1 IC «fc DSmBtgft-^ 
F d * L.-C«K*4SB^m#F d £*«^f4SF © 

«S ; &jlS#gAD2-C*A < ISgpSP I 2 tC«t*3j^f4M 

C©<fc$KLT*K»g©iH8**f SCt*l-C#S. 

sa 3 n s j^4sw«© A-r s <£ ^ r c t urc z z . 

[01133 ^/t. ESISIAPaK^?., »*C<«B 
50 K. ffifil^AnSS^ e,K^lt^S3 (F G 1 2 )-C»« 
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m&oi^fms 1 c©m#«u sagpgp 

fc> W&f££g3 (FGl 2) fr&JW^XJH 1*>6 
©«gg©f§<&fs^S2#fflSftS. C©ft#«. MS 
SP 1 4«c^P>*a. *&*ii£SI@K# 1 2 iSMSSESiS 

[0114] j^ae*^5f-e>^in^xja 

ffii3>^U^-t>-mPJEE^*^lig?am§4 (FGl 

2) (C*H,»rlHEU ?^LSAD2ScEP»DL-C^f4fi(D 10 

^iEWSI^f ^ Ctifi0t (A>. 

[0115] ffii§$upm&^«ia&*s^ii>o/c*i^ 
mLmtcmma&&TzmML^'3im*m2>ctw~e 20 

[0 116]*fc, i^SAD lT**WM»Ld£ 
ftftttL £©ffiM*5*«>lltia£fe*SI3 ©HtfuMIHET * 

[0117] ra^^s3©m*«c«fc-5r*isx^> h 

^MSk^S^-TS C tifiitfi (A>. 
[0118] Illst8^5> Yn^i&StittZC £ h 

«^*jHE»SAD5{C*st>-C»aL. jB#SAD5©m 30 
?g^AD4(CEffltoLTH£fcSfe£2§ 

i©m^*^iE-r-5ct*s»s cn«c«to. mm 
3P3 -cab o -c <b nmmimim * c t w-c * * . 

[0 119] BH&fiillStt. Sf*'^?SS^mS2 4*> 
£©{i#*EEffiStttti3S©iBlfflftWS2 3*>6©<i# 

40 

[oi2o]*ft, mim&icftm-r *>%m*fe<»^m 

fi*sSf< ft4K:fi£(,^ iSI (j£t,>tti»SS©fMIEte> 
[0121] JESt^SC^$n^>^Sv©MDSJg*^5£ SO 
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Sftfcffl 1 ©Sge!$©J£^tCBtfiBS«£t*m\ BfTIB 
13»l©iSS^J: , )m^2©fiS^©^K:. ft* 

ihu iuiam2©saMia«J:ois<,^3©?aaM«©i# 

fltHMNfefMiU t9fH»as^g*^©jS?S© 
[0122] 3>^^>F-/^> h©!®m#iSl,>Mi|B© 

±KiTPB©sa*^i/. i<ria«i©as^<t02© 

SS«i©^]ft^SS. m2©SS^t03©Sffi^t 
©WeiiSS<i:-r-5C<!i:*W*d>. 3>'W>K^7 
> FO^jWJSu 1 5 -Cfet±2 2 *C«T©SeE* 1 6BilfB 

[0123] EEffiflSAPfflfifclftJiLT. 

ft <sE««AnsBe& ft »? > h 

[0124] fife* 1 <Daj£«tt©W6. «*.«. ffiffi 
«APi&£#77> hmftmtW&ftSRaHUEttJ: 

KaKtet»r«««w^i»a^lMrauw«^* < ft* 

[0125] C<Dfi-<tS 1 tiiSISSP I 3 CC^X.&ft. 
[0126] iff £02 ©ffla««©«^«. 

1 1 »6o«siiim«fr±-r«. ^3©aK 

»^<tftiB!BEHae«t»3fem>«^. EBHItSAPiSS. 

«(, » , ta^sa* 1 ®^ a t* «s** s a a- < ft s 2 

[0127] C©fg#S2»ifgpSP I 4tC-5X.6h, 

*&7K?jasi^i^f 1 2 i^ssfiis^F 1 5 ««wrr«. 

[0 1 2 8 3 ctuej:9. ^SlSfitt^ftUTfcWiS 
fi(MSIiiS8a»Iffll{cJ:o'Cffifil«APSfi*— SgJcr 

[0 1 2 9 3 ^-©^. MIE02 ©iaa^/Mz-C, ^1 
©iSS«i03©iagJiS*l9:»fc©-c, *B*t&g«:<j: 

-f > F7"7> h ©a&2fc**ist>f8 2 ©aa^r©^®*^ 
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[0130] enters, ug&iucftvrmm&vis 
[o 1 3 1 ] ifc. m&tczvxiz. wasmmaaKM 

5. CttftJ:*). »l®i'.X? t A#«g©£&S„ 10 
[0132] Bi3?6*jlftetCBBU-C«T^-rS. ^> 

[0133] *Jl^OIg«& LTtiffiBl^ji 

[oi 3 4] {iu ^x$-tf>a^cDteAnS(i^K:>ptb 
[0135] Afyas*5^7> hja^ss^i* 

SA^iSS J: *) i« < & £ t . fflffi«5Ri2J££«ES©?&4> 

-tr>ffl^i*siSTf -5>^. #**-tr>tH;*>©&Ti!te 30 

[ 0 1 3. 6 3 H 1 5 {J^UaKi > b ffl:fr©liH££ 
^L/fc*>©"C*-5„ ^7>mi*it^S£{Cj:ot^ 

u attt«>j:9t<:&&. u*>u jt^©ifem^7>h-c 
aiKBsn&i,* ens. e^r. tsrsjai^tcft* 
c©^*^*-t>«gp^-s?§f-rjiiK3n^. * 

•5. 

[0 1 3 7 3 ^16 ti^jaacc^s^^ > 

[0138] mvmmistc^is^jzsiF-jvisvx-te, 
vsnmft-immc & s £ #x * - tr >*sa$#j^ae 

[0139] flJjU*. #-t>J#;tf;*ijfcfitC*f 50 
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UJg^. #**-t>!K^fc*iSfE^;Ol/l 1^6^ 
£«SL#;0-t>©£UfcfiK:*fU 0~0.2%© 
i51t^5> h^4tB>Pfffl-Ci|i5j0 .1% &gTSC 

twnjmx&z. 

[0140] u/ts&sor, ^fis*<{£^»^«:«p« 
^Htl^^ffiT-rsci^-cfrs©-^ 

HJ^WT-S ximmictiiz-rm&x 
-izmmm.*mz>ztifi-ci*z>. msmiz^i i~ 

01 6£fl3^rf&BJ-f5„ 

[0141] »fe0!l7 B, »c&«J«:|UfeM6 ©$jg*W 

*i s £Snu&<Dmau&&wtg. snfc»i ©sa 

$jii£©^£&tiiJIE3tRg*m\ liuia«35ilg#>6©j£ 

«t»3?gt^2©as«iiR©i©^cc. «rfe«g§i§*>6© 
*Bi«ww©prff*ie» l . ffriam 2 otunmu: 9 is 

^m3©SK«HS©li-&K:. UIBWS3S*<f±L. SiTsB 
[0 1 4 23 ^1 ©SS«l^<i:m2 ©SS^<b©W^ 
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PROBLEM TO BE SOLVED: To expand a scope of partial 
load operation which can be operated with high efficiency by 
spraying liquid droplets from a spray device to evaporate 
them in a compressor so as to suppress a rise of a 
temperature at an outlet of the compressor and increase a 
recirculation amount when a part of exhaust gas from a gas 
turbine is recirculated into an inlet of the compressor. 
SOLUTION: This plant is provided with a recirculation means 
9 which recirculates a part of exhaust gas from a gas turbine 
3 into an inlet of a compressor 1 and a recirculation amount 
control means 10 which controls a recirculation amount. 
Furthermore, a spray nozzle 1 1 is arranged in a suction duct 
of the compressor 1 to spray minute liquid droplets. Since 
spray of liquid droplets which vaporize in the compressor can 
be introduced to cool the gas inside the compressor, it is 
possible to raise a temperature of suction air in the 
compressor. That is, an exhaust air recirculation amount can 
be increased, and a scope of highly efficient partial load 
operation can be expanded. Moreover, the thermal efficiency 
of combined cycle total can be improved. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The combustor which burns the compressor which compresses air, the compressed air breathed 
out from this compressor, and a fuel, The gas turbine driven by the combustion gas from this combustor, 
and the recycling path to which said compressor inlet port is made to carry out recycling of a part of gas 
turbine exhaust gas, The amount control unit of recycling which adjusts the gas turbine amount of exhaust 
gas returned to a compressor inlet port corresponding to the change of load of said gas turbine, Exhaust- 
gas-recirculation mold gas turbine equipment characterized by having the atomiser made introduce a drop 
in the compressor with which the mixed gas of the gas turbine exhaust gas and air which passed through 
said recycling path flows, and it was made for said drop made to introduce to evaporate while flowing 
down the inside of said compressor. 

[Claim 2] The combustor which burns the compressor which compresses air, the compressed air breathed 
out from this compressor, and a fuel, The gas turbine driven by the combustion gas from this combustor, 
and the recycling path to which said compressor inlet port is made to carry out recycling of a part of gas 
turbine exhaust gas, The amount control unit of recycling which adjusts the gas turbine amount of exhaust 
gas returned to a compressor inlet port corresponding to the change of load of said gas turbine, A drop is 
sprayed on the gas turbine exhaust gas which passed through the air supplied to said compressor, or said 
recycling path. Exhaust-gas-recirculation mold gas turbine equipment characterized by having the 
atomiser made introduce a drop in the compressor with which said air and said gas turbine exhaust gas 
flow, and it was made for said drop made to introduce to evaporate while flowing down the inside of said 
compressor. 

[Claim 3] The combustor which burns the compressor which compresses air, the compressed air breathed 
out from this compressor, and a fuel, The gas turbine driven by the combustion gas from this combustor, 
and the recycling path to which said compressor inlet port is made to carry out recycling of a part of gas 
turbine exhaust gas, The amount control unit of recycling which adjusts the gas turbine amount of exhaust 
gas returned to a compressor inlet port corresponding to the change of load of said gas turbine, Exhaust- 
gas-recirculation mold gas turbine equipment characterized by having arranged the atomiser which makes 
a drop introduce in the compressor with which the mixed gas of the gas turbine exhaust gas and air which 
passed through said recycling path flows, and with which mean particle diameter sprays a drop 30 
micrometers or less to the upstream of said compressor. 

[Claim 4] The combustor which burns the compressor which compresses air, the compressed air breathed 
out from this compressor, and a fuel, The gas turbine driven with the combustion gas from this combustor, 
and the recycling path to which said compressor inlet port is made to carry out recycling of a part of gas 
turbine exhaust gas, The amount control unit of recycling which adjusts the gas turbine amount of exhaust 
gas returned to a compressor inlet port corresponding to the change of load of said gas turbine, The 
atomiser made introduce a drop in the compressor with which the mixed gas of the gas turbine exhaust 
gas and air which passed through said recycling path flows, and it was made for said drop made to 
introduce to evaporate while flowing down the inside of said compressor, Exhaust-gas-recirculation mold 
gas turbine equipment characterized by having the amount control device of spraying which controls the 
amount of spraying of said drop corresponding to said amount of recycling. 

[Claim 5] The combustor which burns the compressor which compresses air, the compressed air breathed 
out from this compressor, and a fuel, The gas turbine driven by the combustion gas from this combustor, 
and the recycling path to which said compressor inlet port is made to carry out recycling of a part of gas 
turbine exhaust gas, The amount control unit of recycling which adjusts the gas turbine amount of exhaust 
gas returned to a compressor inlet port corresponding to the change of load of said gas turbine, The 
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atomiser made introduce a drop in the compressor with which the mixed gas of the gas turbine exhaust 
gas and air which passed through said recycling path flows, and it was made for said drop made to 
introduce to evaporate while flowing down the inside of said compressor, Exhaust-gas-recirculation mold 
gas turbine equipment characterized by having the amount control device of spraying which controls the 
amount of spraying of said drop corresponding to fluctuation of the load of gas turbine equipment. 
[Claim 6] The combustor which burns the compressor which compresses air, the compressed air breathed 
out from this compressor, and a fuel, The gas turbine driven by the combustion gas from this combustor, 
and the recycling path to which said compressor inlet port is made to carry out recycling of a part of gas 
turbine exhaust gas, The amount control unit of recycling which adjusts the gas turbine amount of exhaust 
gas returned to a compressor inlet port corresponding to the change of load of said gas turbine, The 
atomiser made introduce a drop in the compressor with which the mixed gas of the gas turbine exhaust 
gas and air which passed through said recycling path flows, and it was made for said drop made to 
introduce to evaporate while flowing down the inside of said compressor, Exhaust-gas-recirculation mold 
gas turbine equipment characterized by having the amount control device of spraying which controls the 
amount of spraying of said drop corresponding to change whenever [ mixture gas temperature / which is 
introduced into said compressor ]. 

[Claim 7] The combustor which burns the compressor which compresses air, the compressed air breathed 
out from this compressor, and a fuel, The gas turbine driven by the combustion gas from this combustor, 
and the recycling path to which said compressor inlet port is made to carry out recycling of a part of gas 
turbine exhaust gas, The amount control unit of recycling which adjusts the gas turbine amount of exhaust 
gas returned to a compressor inlet port corresponding to the change of load of said gas turbine, The 
atomiser made introduce a drop in the compressor with which the mixed gas of the gas turbine exhaust 
gas and air which passed through said recycling path flows, and it was made for said drop made to 
introduce to evaporate while flowing down the inside of said compressor, Exhaust-gas-recirculation mold 
gas turbine equipment characterized by having the control device which controls said amount of recycling 
and amount of spraying of said drop corresponding to a load so that the load of a combined plant controls 
fluctuation of the combustion temperature of the combustor between 50% and 80%. 
[Claim 8] The combustor which burns the compressor which compresses air, the compressed air breathed 
out from this compressor, and a fuel, The gas turbine driven by the combustion gas from this combustor, 
and the exhaust-heat-recovery boiler made to generate a steam by making the exhaust gas from a gas 
turbine into a heat source, The steam turbine driven with the steam generated by this exhaust-heat- 
recovery boiler, and the recycling path to which said compressor inlet port is made to carry out recycling 
of a part of gas turbine exhaust gas, The amount control unit of recycling which adjusts the gas turbine 
amount of exhaust gas returned to a compressor inlet port corresponding to the change of load of said gas 
turbine, The atomiser made introduce a drop in the compressor with which the mixed gas of the gas 
turbine exhaust gas and air which passed through said recycling path flows, and it was made for said drop 
made to introduce to evaporate while flowing down the inside of said compressor, The combined plant 
characterized by having the control device which the load of a combined plant controls said amount of 
spraying between 50% and 80%, and is controlled so that the amount of recycling increases continuously 
as a load becomes low. 

[Claim 9] The combustor which burns the compressor which compresses air, the compressed air breathed 
out from this compressor, and a fuel, The gas turbine driven by the combustion gas from this combustor, 
and the recycling path to which said compressor inlet port is made to carry out recycling of a part of gas 
turbine exhaust gas, The atomiser made introduce a drop in the compressor with which the mixed gas of 
the gas turbine exhaust gas and air which passed through said recycling path flows, and it was made for 
said drop made to introduce to evaporate while flowing down the inside of said compressor, Said 
recycling is performed when it is the temperature detection equipment which detects the air temperature 
supplied to a compressor, and the 1 st temperature field where said detection temperature was set up. 
Spraying of the drop from said atomiser is stopped. In the case of the 2nd temperature field where said 
detection temperature is higher than said 1st temperature field Exhaust-gas-recirculation mold gas turbine 
equipment characterized by having the control device controlled to perform said recycling, to spray the 
drop from said atomiser, to stop said recycling in the case of the 3rd temperature field higher than said 
2nd temperature field, and to spray the drop from said atomiser on it. 

[Claim 10] The combustor which burns the compressor which compresses air, the compressed air 
breathed out from this compressor, and a fuel, The gas turbine driven by the combustion gas from this 
combustor, and the recycling path to which said compressor inlet port is made to carry out recycling of a 
part of gas turbine exhaust gas, The atomiser made introduce a drop in the compressor with which the 
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mixed gas of the gas turbine exhaust gas and air which passed through said recycling path flows, and it 
was made for said drop made to introduce to evaporate while flowing down the inside of said compressor, 
Said recycling is performed when it is the temperature detection equipment which detects the air 
temperature supplied to a compressor, and the 1st temperature field where said detection temperature was 
set up. Spraying of the drop from said atomiser is stopped. In the case of the 2nd temperature field where 
said detection temperature is higher than said 1st temperature field Exhaust-gas-recirculation mold gas 
turbine equipment characterized by having the control device controlled to stop said recycling, to stop 
spraying of the drop from said atomiser, to stop said recycling in the case of the 3rd temperature field 
higher than said 2nd temperature field, and to spray the drop from said atomiser. 
[Claim 1 1] Exhaust-gas-recirculation mold gas turbine equipment characterized by having the control 
device controlled in the exhaust-gas-recirculation mold gas turbine equipment of claim 1 according to the 
humidity of the air to which the amount of drop spraying of said atomiser is supplied by the compressor. 
[Claim 12] The combustor which burns the compressor which compresses air, the compressed air 
breathed out from this compressor, and a fuel, The gas turbine driven by the combustion gas from this 
combustor, and the recycling path to which said compressor inlet port is made to carry out recycling of a 
part of gas turbine exhaust gas, Exhaust-gas-recirculation mold gas turbine equipment characterized by 
having the carbon-dioxide-gas stripper which decreases the carbon-dioxide-gas concentration in the 
combustion gas with which the air which is installed in the passage of gas turbine exhaust gas, and 
contains said said exhaust gas by which recycling was carried out was introduced into said combustor, 
and was discharged. 

[Claim 13] It is exhaust-gas-recirculation mold gas turbine equipment characterized by being arranged 
among the paths of said exhaust gas between the emission sections in which said carbon-dioxide-gas 
removal means emits a tee with said recycling path, and said exhaust gas to atmospheric air in the 
exhaust-gas-recirculation mold gas turbine equipment of said claim 12. 

[Claim 14] It is exhaust-gas-recirculation mold gas turbine equipment characterized by arranging said 
carbon-dioxide-gas removal means between the tees of said gas turbine and said recycling path among the 
paths of said exhaust gas in the exhaust-gas-recirculation mold gas turbine equipment of said claim 12. 
[Claim 15] It is exhaust-gas-recirculation mold gas turbine equipment characterized by installing said 
carbon-dioxide-gas removal means in said recycling path in the exhaust-gas-recirculation mold gas 
turbine equipment of said claim 12. 

[Claim 16] Compress air with a compressor and the air and the fuel which were this compressed are 
burned with a combustor. Drive a gas turbine by the combustion gas from this combustor, and said 
compressor inlet port is made to carry out recycling of a part of gas turbine exhaust gas through a 
recycling path. The gas turbine amount of exhaust gas returned to a compressor inlet port corresponding 
to the change of load of said gas turbine is adjusted. The operating method of the exhaust-gas- 
recirculation mold gas turbine equipment characterized by the thing made the drop introduce in the 
compressor with which the mixed gas of the gas turbine exhaust gas and air which sprayed the drop from 
the atomiser and passed through said recycling path flows, and it was made for said drop made to 
introduce to evaporate while flowing down the inside of said compressor. 

[Claim 17] Compress air with a compressor and the air and the fiiel which were this compressed are 
burned with a combustor. Drive a gas turbine by the combustion gas from this combustor, and said 
compressor inlet port is made to carry out recycling of a part of gas turbine exhaust gas through a 
recycling path. The gas turbine amount of exhaust gas returned to a compressor inlet port corresponding 
to the change of load of said gas turbine is adjusted. The operating method of the exhaust-gas- 
recirculation mold gas turbine equipment characterized by controlling said amount of recycling 
corresponding to a load so that the load of gas turbine equipment controls fluctuation of the combustion 
temperature of the combustor between 50% and 80%, introducing a drop in a compressor, and controlling 
the temperature rise of the compressed air of a compressor outlet. 

[Claim 1 8] Compress air with a compressor and the air and the fuel which were this compressed are 
burned with a combustor. While driving a gas turbine by the combustion gas from this combustor and 
making a steam turbine drive with the steam which was made to generate a steam by having made said 
gas turbine exhaust gas into the heat source, and was generated Said compressor inlet port is made to 
carry out recycling of said a part of gas turbine exhaust gas through a recycling path. The gas turbine 
amount of exhaust gas returned to a compressor inlet port corresponding to the change of load of said gas 
turbine is adjusted. Corresponding to a load, control said amount of recycling so that the load of a 
combined plant controls fluctuation of the combustion temperature of the combustor between 50% and 
80%, and said amount of spraying of the drop evaporated while flowing down the inside of said 



http://www4.ipdl.ncipi.go.jp/cgi-birv r tran_web_cgi_ejje?u=http%3A%2F%2Fwww 3/29/2005 



JP,1 1-072027, A [CLAIMS] 




Page 4 of 4 



compressor is controlled The operating method of the exhaust-gas-recirculation mold gas turbine 
equipment characterized by controlling so that the amount of recycling may increase continuously as a 
load becomes low. 

[Claim 19] Compress air with a compressor and the air and the fuel which were this compressed are 
burned with a combustor. Drive a gas turbine with the combustion gas from this combustor, and said 
compressor inlet port is made to carry out recycling of said a part of exhaust gas through a recycling path. 
Make a drop introduce in the compressor with which the mixed gas of the combustion gas and air which 
sprayed the drop from the atomiser and passed through said recycling path flows, and while flowing down 
the inside of said compressor, it is made for said drop made to introduce to evaporate. Detect the air 
temperature supplied to a compressor, and said recycling is performed when it is the 1 st temperature field 
where said detection temperature was set up. Said spraying is stopped. In the case of the 2nd temperature 
field where said detection temperature is higher than said 1 st temperature field The operating method of 
the exhaust-gas-recirculation mold gas turbine equipment characterized by what said recycling is 
performed, said spraying is performed, said recycling is stopped in the case of the 3rd temperature field 
higher than said 2nd temperature field, and said spraying is carried out for to it. 
[Claim 20] Compress air with a compressor and the air and the fuel which were this compressed are 
burned with a combustor. Drive a gas turbine with the combustion gas from this combustor, and said 
compressor inlet port is made to carry out recycling of said a part of exhaust gas through a recycling path. 
Make a drop introduce in the compressor with which the mixed gas of the combustion gas and air which 
sprayed the drop from the atomiser and passed through said recycling path flows, and while flowing down 
the inside of said compressor, it is made for said drop made to introduce to evaporate. Detect the air 
temperature supplied to a compressor, and said recycling is performed when it is the 1st temperature field 
where said detection temperature was set up. Said spraying is stopped. In the case of the 2nd temperature 
field where said detection temperature is higher than said 1st temperature field The operating method of 
the exhaust-gas-recirculation mold gas turbine equipment characterized by what said recycling is stopped, 
said spraying is stopped, said recycling is stopped in the case of the 3rd temperature field higher than said 
2nd temperature field, and said spraying is carried out for to it. 

[Claim 21] Compress air with a compressor and the air and the fuel which were this compressed are 
burned with a combustor. Drive a gas turbine with the combustion gas from this combustor, and said 
compressor inlet port is made to carry out recycling of said a part of exhaust gas through a recycling path. 
The operating method of the exhaust-gas-recirculation mold gas turbine equipment characterized by 
decreasing the carbon-dioxide-gas concentration in the combustion gas which the fuel was burned with 
said combustor using the air containing said said exhaust gas by which recycling was carried out, was this 
burned, and was discharged. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to gas turbine equipment, and relates to the combined cycle 
plant of the exhaust-gas-recirculation mold which circulates through exhaust air to a compressor air inlet 
side. 
[0002] 

[Description of the Prior Art] The exhaust-gas-recirculation mold combined plant which prevents decline 
in the cycle thermal efficiency at the time of a partial load is indicated by JP,7-34900,A by returning a 
part of exhaust air of a gas turbine to a compressor inlet port, raising a compressor intake-air temperature, 
and inhibiting that the degree of ******, as a result gas turbine exhaust-gas temperature at the time of a 
partial load fall. 

[0003] Moreover, before the gas turbine exhaust gas by which recycling was carried out goes into a 
compressor, water is sprayed and is evaporated, a condensator is formed in the path of the compressed air 
which came out of the compressor, heat recovery of the cooling medium is supplied and carried out, and 
raising the heat recovery ratio from exhaust gas is indicated by JP,56-141040,A. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in JP,7-34900,A, it is stabilized, and exhaust gas 
recirculation is carried out and it is not indicated at all about the ability of the range which is efficient and 
can carry out partial load operation to be made large. Moreover, JP,56-141040,A is not describing partial 
load operation. 

[0005] Moreover, in a combined cycle plant, the atmospheric temperature from which plant effectiveness 
serves as the highest exists, and it has the property that plant effectiveness falls, except the atmospheric 
temperature. Then, this invention is to offer the large exhaust-gas-recirculation mold gas turbine 
equipment of a partial load operating range which it is efficient and can be operated. 
[0006] Moreover, even if it is the case where an OAT is changed, it is in offering the exhaust-gas- 
recirculation mold gas turbine equipment which is efficient and can obtain a desired output. 
[0007] 

[Means for Solving the Problem] The combustor which burns the compressor with which the 1st 
invention which solves said technical problem compresses air, the compressed air breathed out from this 
compressor, and a fuel, The gas turbine driven by the combustion gas from this combustor, and the 
recycling path to which said compressor inlet port is made to carry out recycling of a part of gas turbine 
exhaust gas, The amount control unit of recycling which adjusts the gas turbine amount of exhaust gas 
returned to a compressor inlet port corresponding to the change of load of said gas turbine, It is exhaust- 
gas-recirculation mold gas turbine equipment characterized by having the atomiser made introduce a drop 
in the compressor with which the mixed gas of the gas turbine exhaust gas and air which passed through 
said recycling path flows, and it was made for said drop made to introduce to evaporate while flowing 
down the inside of said compressor. 

[0008] By this, compress air with a compressor and the air and the fuel which were this compressed are 
burned with a combustor. Drive a gas turbine by the combustion gas from this combustor, and said 
compressor inlet port is made to carry out recycling of a part of gas turbine exhaust gas through a 
recycling path. The gas turbine amount of exhaust gas returned to a compressor inlet port corresponding 
to the change of load of said gas turbine is adjusted. It can operate so that a drop is made to introduce in 
the compressor with which the mixed gas of the gas turbine exhaust gas and air which sprayed the drop 
from the atomiser and passed through said recycling path flows, and said drop made to introduce may 
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evaporate while flowing down the inside of said compressor. 

[0009] Since the amount of recycling can be made to increase since whenever [ included in a compressor / 
mixture gas temperature ] can be made high, evaporating a drop within a compressor and controlling the 
rise of compressor outlet temperature, and the effectiveness of a compressor can be improved, the 
degradation of a compressor is prevented and a partial load operating range can be made large. 
[0010] Moreover, the combustor which burns as an example the compressor which compresses air, and 
the compressed air breathed out from this compressor and a fuel, The gas turbine driven by the 
combustion gas from this combustor, and the recycling path to which said compressor inlet port is made 
to carry out recycling of a part of gas turbine exhaust gas, The amount control unit of recycling which 
adjusts the gas turbine amount of exhaust gas returned to a compressor inlet port corresponding to the 
change of load of said gas turbine, A drop is sprayed on the gas turbine exhaust gas which passed through 
the air supplied to said compressor, or said recycling path. A drop is made to introduce in the compressor 
with which said air and said gas turbine exhaust gas flow, and while flowing down the inside of said 
compressor, it has the atomiser it was made for said drop made to introduce to evaporate, thereby — the 
above « in addition, the inside of a compressor — a drop can be comparatively evaporated in the upstream 
and the temperature in a compressor can be changed continuously. 

[001 1] Since the amount of recycling can be made to increase since whenever [ included in a compressor / 
mixture gas temperature ] can be made high, evaporating a drop within a compressor and controlling the 
rise of compressor outlet temperature, and the effectiveness within a compressor can be improved, the 
degradation of a compressor is prevented and a partial load operating range can be made large. 
[0012] The combustor which burns the compressor with which the 2nd invention compresses air, the 
compressed air breathed out from this compressor, and a fuel, The gas turbine driven by the combustion 
gas from this combustor, and the recycling path to which said compressor inlet port is made to carry out 
recycling of a part of gas turbine exhaust gas, The amount control unit of recycling which adjusts the gas 
turbine amount of exhaust gas returned to a compressor inlet port corresponding to the change of load of 
said gas turbine, The atomiser made introduce a drop in the compressor with which the mixed gas of the 
gas turbine exhaust gas and air which passed through said recycling path flows, and it was made for said 
drop made to introduce to evaporate while flowing down the inside of said compressor, It is exhaust-gas- 
recirculation mold gas turbine equipment characterized by having the amount control device of spraying 
which controls the amount of spraying of said drop corresponding to said amount of recycling. 
[0013] Since the amount of recycling can be made to increase since whenever [ included in a compressor / 
mixture gas temperature ] can be made high, evaporating a drop within a compressor and controlling the 
rise of compressor outlet temperature, and the effectiveness within a compressor can be improved, the 
degradation of a compressor is prevented and a partial load operating range can be made large. 
[0014] And since compressor inlet temperature and outlet temperature are changed with the amount of 
recycling, adjustment of the suitable amount of spraying can be performed. 

[0015] The partial load operating-range expansion and the improvement in effectiveness in a combined 
cycle plant are realizable by spraying a drop on the inhalation of air introduced in a compressor according 
to need at any time, and evaporating a drop within a compressor with the easy facility which fits practical 
use by this. 

[0016] The combustor which burns the compressor with which the 3rd invention compresses air, the 
compressed air breathed out from this compressor, and a fuel, The gas turbine driven by the combustion 
gas from this combustor, and the recycling path to which said compressor inlet port is made to carry out 
recycling of a part of gas turbine exhaust gas, The atomiser made introduce a drop in the compressor with 
which the mixed gas of the gas turbine exhaust gas and air which passed through said recycling path 
flows, and it was made for said drop made to introduce to evaporate while flowing down the inside of said 
compressor, Said recycling is performed when it is the temperature detection equipment which detects the 
air temperature supplied to a compressor, and the 1st temperature field where said detection temperature 
was set up. Spraying of the drop from said atomiser is stopped. In the case of the 2nd temperature field 
where said detection temperature is higher than said 1 st temperature field The control unit controlled to 
perform said recycling, to spray the drop from said atomiser, to stop said recycling in the case of the 3rd 
temperature field higher than said 2nd temperature field, and to spray the drop from said atomiser on it, It 
is exhaust-gas-recirculation mold gas turbine equipment characterized by preparation ******. 
[0017] Thereby, even if it changes an OAT, smoothly, it is efficient and a desired load can be obtained. 
[0018] Moreover, it is desirable to have the control unit which controls the amount of drop spraying of 
said atomiser according to the humidity of the air supplied by the compressor. 
[0019] Replace the 4th invention with said control unit of the 3rd invention, and said recycling is 
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performed when it is the 1st temperature field where said detection temperature was set up. Spraying of 
the drop from said atomiser is stopped. In the case of the 2nd temperature field where said detection 
temperature is higher than said 1st temperature field The control unit controlled to stop said recycling, to 
stop spraying of the drop from said atomiser, to stop said recycling in the case of the 3rd temperature field 
higher than said 2nd temperature field, and to spray the drop from said atomiser, It is exhaust-gas- 
recirculation mold gas turbine equipment characterized by preparation ******. 
[0020] Thereby, even if it is the case where an OAT changes, it can obtain, it being efficient and 
controlling a desired output easily. 

[0021] Moreover, it is desirable to have the control unit which controls the amount of drop spraying of 
said atomiser according to the humidity of the air supplied by the compressor. 
[0022] The combustor which burns the compressor with which the 5th invention compresses air, the 
compressed air breathed out from this compressor, and a fuel, The gas turbine driven by the combustion 
gas from this combustor, and the recycling path to which said compressor inlet port is made to carry out 
recycling of a part of gas turbine exhaust gas, It is exhaust-gas-recirculation mold gas turbine equipment 
characterized by having the carbon-dioxide-gas stripper which decreases the carbon-dioxide-gas 
concentration in the combustion gas with which the air which is installed in the passage of gas turbine 
exhaust gas, and contains said said exhaust gas by which recycling was carried out was introduced into 
said combustor, and was discharged. 

[0023] Thereby, aiming at efficient operation, carbon dioxide gas (for example, carbon dioxide) can be 
removed efficiently, and the miniaturization of a carbon-dioxide-gas removal facility can also be attained. 
Since the pressure loss of a gas turbine exhaust air path can be reduced by miniaturization, the 
degradation at the time of gas turbine operation can be controlled, and it can contribute to efficient 
operation further. 

[0024] Moreover, said carbon-dioxide-gas removal means can be arranged among the paths of said 
exhaust gas between a tee with said recycling path, and the emission section which emits said exhaust gas 
to atmospheric air. In addition to the above-mentioned effectiveness, based on the exhaust gas containing 
high-concentration carbon dioxide gas being removable by this, carbon-dioxide-gas removal effectiveness 
is highly maintainable. Moreover, since pressure loss can be lessened more, it can contribute to efficient 
operation further. 

[0025] Or said carbon-dioxide-gas removal means can be arranged between the tees of said gas turbine 
and said recycling path among the paths of said exhaust gas. Thereby, in addition to the above-mentioned 
effectiveness, based on the ability to supply many gas turbine amounts of exhaust gas, carbon-dioxide-gas 
removal effectiveness is highly maintainable. 

[0026] Or said carbon-dioxide-gas removal means can be installed in said recycling path. Thereby, 

installation of a carbon-dioxide-gas stripper is easy. Moreover, the maintenance of this equipment 

becomes easy. Moreover, since pressure loss in the exhaust air section from exhaust gas to atmospheric 

air can be lessened more, the degradation of a gas turbine can be controlled further. 

[0027] The carbon-dioxide-gas stripper should use for example, the amine system absorbent. 

[0028] 

[Embodiment of the Invention] The example 1 of this invention is shown in drawin g 1 . A gas turbine 
inhalation-of-air water spray system The heating values of the exhaust gas from the gas turbine 3 driven 
by the combustion gas from a combustor 2 and a combustor 2 which is made to mix the compressor 
(compressor) 1 , the compressed air, and the fuel which the used exhaust-gas-recirculation mold combined 
plant inhales air, and compress this, and is burned, and a gas turbine 3 are collected. With the steam 
generated by the exhaust -heat-recovery boiler 4 made to generate a steam by carrying out heat exchange 
to water supply, and the exhaust-heat-recovery boiler 4 A part of steam turbine 5 to drive, generator 6 
further combined with the steam turbine 5, and exhaust gas of a gas turbine 3 are taken out. It has the 
amount control means 10 of recycling (the amount regulator valve of exhaust gas recirculation) which 
controls a recycling means (piping) 9 to form in a compressor inlet port the recycling path which carries 
out recycling, and said amount of recycling. 

[0029] Although the compressor (compressor) 1, the gas turbine 3, the steam turbine 5, and the generator 
6 are connected on the same axle in drawing 1 , you may make it each turbine drive each generator. 
[0030] It has the generalization control unit 8 which controls the fuel quantity control valves (fuel-supply 
system) 7 which control the fuel amount of supply to a combustor 2, these fuel quantity control valves 7, 
and the amount control means 10 of recycling. 

[0031] In the example 1, the spraying nozzle 1 1 which performs detailed drop spraying in an air intake 
duct 17 is arranged further. For the path which supplies water to a spraying nozzle, the feed water tank 13 
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and feed pump 14 which store the water supply flow control valve 12 which controls the amount of 
spraying, and water are arranged. Moreover, in order to obtain a detailed drop, said nozzle is equipped 
with a mass air flow control valve 15 at the supply path of inhalation of air, when an inhalation-of-air 
supply means is required. 

[0032] Said detailed drop sprayed is about 10 micrometers in Zautor mean particle diameter (S. M.D.). 
[0033] The generation-of-electrical-energy output of said combined plant makes the fuel quantity control 
valve 7 which controls the fuel quantity supplied to a combustor 2, the amount control means 10 of 
recycling, the spraying flow rate (water supply flow rate) regulator valve 12, and a mass air flow control 
valve 15 a final control element, and it opts for it by the opening adjustment. These final control elements 
are controlled by the actuation signal from the generalization control device 8, and the generalization 
control device 8 controls an entire plant by considering the load demand signal Ld from the central load 
dispatching office 16 to a combined plant as an input, and controls an air content, fuel quantity, and the 
amount of water sprays proper. 

[0034] An example of control of a generalization control unit is explained using drawing 2 . 
[0035] For control of fuel quantity, it asks for the deflection of the load demand signal Ld and actual load 
L with a subtractor AD 1 first, and the fuel target signal Fd is acquired with a controller PI 1 . And it asks 
for the deflection of the fuel quantity target signal Fd and the real fuel quantity F with a subtractor AD 2, 
and the fuel quantity which adjusts the fuel quantity control valve 7 with a controller PI 2, and is supplied 
to a combustor is determined. In this control, the fuel quantity supplied to a combustor 2 increases, so that 
a load becomes large. 

[0036] Furthermore by control of the amount of recycling, the output signal SI which becomes so large 
that it is a low load is searched for in the function generator FG1 which considers the load signal Ld as an 
input. This signal SI is given to a controller PI 3, and controls the amount control means 10 of recycling. 
[0037] In addition, the operation value of combustion temperature is inputted into AD2 or AD3, and in 
AD2 or AD3, in case it calculates, amendment is added if needed so that fluctuation of combustion 
temperature may be controlled. Exhaust gas temperature and a compressor outlet pressure are inputted 
into FG2, and the operation value of combustion temperature calculates a pressure to exhaust gas 
temperature and combustion temperature, and is outputted here. 

[0038] Since this increases the amount of recycling so that a load is small, the thing which inhibit that the 
degree of ******, as a result gas turbine exhaust-gas temperature fall with the fall of a load and which is 
desirably carried out mostly for combustion temperature (gas turbine exhaust-gas temperature) to 
regularity with respect to a load that there is nothing is possible for it. according to the load, as for the 
function generator FG1 of dr aw ing 1 , the recycling rate of the amount of exhaust gases is determined, 
therefore the output signal SI of a function generator FG1 can make gas turbine exhaust-gas temperature 
about 1 law with respect to a load that there is nothing in the example of illustration. Thus, the enthalpy of 
exhaust air can be collected and the degradation at the time of a partial load can be pressed down, in this 
way, gas turbine exhaust-gas temperature can be made into about 1 law with respect to a load that there is 
nothing. 

[0039] In order to prevent the fall of the degree of ****** at the time of partial load operation, as a result 
gas turbine exhaust-gas temperature about an improvement of a compressor property Although the 
amount of gas turbine exhaust gases which mixes the open air of atmospheric temperature and a hot gas 
turbine exhaust gas at a compressor inlet port, makes inhalation air, and carries out recycling, so that it is 
a low load further increases Naturally an intake-air temperature also rises and the temperature in a 
compressor 1 also rises corresponding to it as a gas turbine exhaust gas increases. As shown in draw ing 
3 , change starts the fluid behavior in the compressor aerofoil circumference. First, inside a compressor, if 
the peripheral velocity of a bucket is fixed, and axial velocity is designed so that it may become fixed, the 
rate B of the appearance which flows into a compressor rotor blade as shown in (A) will usually become 
parallel to an aerofoil. However, if an intake-air temperature becomes high and the interior gas 
temperature of a compressor rises, since axial-velocity A f increases as shown in (B), in SHIDENSU alpha 
which is the angle of incidence of the apparent rate B will increase to a negative direction. For this reason, 
in the compressor latter-part side (for example, near the last stage bucket) where temperature becomes 
high, flow separation occurs with aerofoils and it will be in a stalling condition, in being severe, it 
becomes negative stalling, and stable operation of operation of a gas turbine becomes difficult. Therefore, 
even if it increases the amount of recycling with the fall of a gas turbine load, an upper limit is made to 
the amount of exhaust gas recirculation, and the range of partial load operation is restricted. 
[0040] The interior gas of a compressor is cooled like drawi ng 3 (C) by introducing the drop evaporated 
within a compressor into the intake air with which the open air of atmospheric temperature and a hot gas 
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turbine exhaust gas were mixed in the case of this example, axial-velocity A' by the side of the latter part 
of a compressor falls, in SHIDENSU alpha falls by this, and the apparent rate B becomes parallel to an 
aerofoil, and can obtain stabilization of a compressor property. Since a compressor intake-air temperature 
can be made higher since the interior gas of a compressor can be cooled by evaporation within the 
compressor of the introduced drop, namely, the amount of exhaust gas recirculation can be made [ more ] 
more, an efficient partial load operating range is expandable. 

[0041] Drawing_4 shows change of in SHIDENSU to the amount of spraying. First, if atmospheric 
temperature is designed considering 0 to 50 degrees C as an operating range and a gas turbine is usually 
during this period, the property of a compressor will be stable, although it is change of a compressor 
intake-air temperature and in SHIDENSU also changes. However, if a compressor intake-air temperature 
exceeds this range, the absolute value of in SHIDENSU increases, the property of a compressor will be in 
an unstable condition, and when severe, forward stalling (urinal stall) and forward negative stalling 
(choke) will take place. 

[0042] By this invention, by introducing the drop which evaporates within a compressor, the interior gas 
of a compressor is cooled and in SHIDENSU is improved. Although in SHIDENSU is usually in the 
minimum of an operating range from d ra w ing 3 when an intake-air temperature is 50 degrees C, it is 
spraying a drop in the compressor inlet-port section, and cooling the interior gas of a compressor, and in 
SHIDENSU is recovered gradually, and it is the 1.5% of the amounts of spraying. In SHIDENSU is Odeg. 
It recovers. However, if the amount of spraying increases, since forward stalling (urinal stall) will pose a 
problem shortly, it is necessary to choose the proper amount of spraying. 

[0043] Thus, the temperature gradient of a compressor inlet port and outlet gas can be made small by 
introducing the drop which evaporates within a compressor. It is almost fixed, and outlet temperature 
falls, or inlet temperature makes the amount of falls of outlet temperature larger than the amount of falls 
of inlet temperature. 

[0044] For this reason, the amount of recycling can be made to increase, fixing compressor outlet 
temperature mostly. 

[0045] Therefore, recycling can be carried out also at the time of low partial load operation. 
[0046] When the drop evaporated within the compressor with which said mixed gas flows is made to 
introduce and a drop evaporates within a compressor, the effectiveness in a partial load situation can be 
further raised from the case of said conventional technique. If the waterdrop which entered in the 
compressor evaporates and evaporation is completed, as for the gas in a compressor, adiabatic 
compression will be received further, since the specific heat at constant pressure of a steam has one twice 
[ about ] the value of gaseous mixture near [ typical ] the temperature in a compressor (300 degrees C) in 
that case — heat capacity — like — gaseous mixture — it is conversion and there is effectiveness equivalent 
to twice [ about ] as many gaseous mixture as the weight of the waterdrop to evaporate having increased 
as a working fluid. That is, effectiveness (temperature up depressor effect) is in a fall whenever [ outlet 
mixing atmospheric temperature / of a compressor ]. Thus, the operation to which whenever [ mixed 
atmospheric temperature / of a compressor outlet ] falls by evaporation of the waterdrop within a 
compressor arises, the power of a compressor — the difference of the enthalpy of the gaseous mixture of a 
compressor entrance — equal — gaseous mixture — since enthalpy is proportional to temperature — the 
gaseous mixture of a compressor outlet — if temperature falls, the power requirement of a compressor can 
be reduced and effectiveness can be raised. 

[0047] Moreover, the compressor inlet-port intake-air temperature Tl, the compressor outlet temperature 
T2, combustion-temperature T3, and gas turbine outlet temperature T four If it carries out, the 
effectiveness eta of a gas turbine will be given by the degree type in approximation. 
[0048] 
[Equation 1] 

1 a 1 2 

[0049] Compressor outlet temperature T2 If it falls to T2' (<T2) by the evaporation by mixing of a water 
spray, since the 2nd term of the upper type right-hand side will become small, it turns out that 
effectiveness also improves by the water spray. If it has another way of speaking, while the heat energy 
Cp (T-four-Tl) discarded out of a system from a heat engine called a gas turbine is before and after 
application of this invention and is practically equal, the fuel energy Cp (T3-T2') supplied is increasing 
like a fallen part of compressor work of Cp (T2-T2') at the time of application of this invention, a fallen 
part of compressor work — an increase - an output - since it is equal - this fuel increment - all 
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parenchyma - it contributes to the increment in an output of a gas turbine, namely, - an increase - an 
output - a part - thermal efficiency becomes 100%. For this reason, the thermal efficiency of a gas 
turbine can be improved. Since combustion temperature is kept constant and the thermal efficiency of a 
bottoming cycle is equal to this invention application before, the thermal efficiency of a combined cycle 
total can be raised. 

[0050] It is limited although it may become some improvements of the property of a compressor which, 
on the other hand, showed whenever [ mixture gas temperature / which is introduced into a compressor ] 
in drawing 3 by the case where it is made to only fall. 

[0051] Moreover, in low partial load operational status, the mass flow of the inhalation of air which 
inhalation of air is cooled and is introduced into a compressor 1 increases, and possibility of leading to 
making the load of a gas turbine operating in the condition of a low load increasing also comes out. 
[0052] If a spraying drop has a large particle size, it will collide with the aerofoil and casing of a 
compressor 1, and since it will obtain and evaporate heat from metal, it has a possibility that the 
temperature decrease effectiveness of a working fluid may be checked. For this reason, from such a 
viewpoint, the smaller one of the particle size of a drop is desirable. 

[0053] Distribution of particle size exists in a spraying drop. It is made for the drop sprayed to mainly 
become the particle size of 50 micrometers or less from a viewpoint of preventing controlling colliding 
with the aerofoil and casing of a compressor 1, and the erosion of an aerofoil. It is desirable to set to 50 
micrometers or less effect which acts on an aerofoil by the maximum grain size from a viewpoint lessened 
more. 

[0054] Furthermore, it is desirable to set to 30 micrometers or less from a viewpoint to control for the one 
where particle size is smaller to be able to distribute a drop more in inflow air at homogeneity, and for the 
temperature distribution in a compressor to arise with Sautor mean particle diameter (S. M.D). Since the 
drop which blows off from a spraying nozzle has distribution of grain size and it is not easy to measure in 
said maximum grain size, it can be adapted in what was practically measured with Sautor mean particle 
diameter (SM.D.) as mentioned above. In addition, although the smaller one of particle size is desirable, 
since a manufacture technique with the highly precise spraying nozzle which makes the drop of a small 
particle size is required, even the minimum made small technically serves as the practical use range of 
said particle size. Therefore, said main particle size, a maximum grain size, or mean particle diameter 
serves as [ 1 micrometer ] a minimum from a starting viewpoint, respectively, for example. Moreover, 
since the energy for generating, so that it becomes the drop of the diameter of a fine grain becomes large 
in many cases, said minimum may be defined in consideration of the energy used for drop generation. 
When it is made the magnitude of extent which cannot float and fall easily in atmospheric air, generally 
the condition on the front face of contact is also good. 

[0055] The time amount to which air passes through the inside of a compressor is slight, and is desirable 
at Sautor mean particle diameter (S. D.M.) from a viewpoint which is made to evaporate a drop good in 
the meantime, and raises evaporation effectiveness. [ of 30 micrometers or less ] 

[0056] In addition, since a manufacture technique with the highly precise spraying nozzle which makes 
the drop of a small particle size is required, even the minimum made small technically turns into a 
minimum of said particle size. For example, it is 1 micrometer. 

[0057] It is because it will be hard coming to carry out good evaporation of a drop with a compressor if a 
drop is too large. 

[0058] the amount of drop installation — a gas turbine exhaust gas re-circulating load and gaseous mixture 
— inlet temperature or compressor outlet temperature can adjust. The amount of spraying can make an 
upper limit 1% which is the upper limit of the amount of recycling from a viewpoint which controls 
compressor outlet temperature uniformly, and the introductory range can be made into less than [ this ]. 
When [ than the case where there are few amounts of recycling ] more, many said waterdrop is sprayed. 
[0059] Otherwise, the location of a spraying nozzle is prepared in a compressor, and you may make it 
spray a drop on compressed gas. 

[0060] The location of a spraying nozzle 1 1 is concretely explained using drawin g 6 . 1 8 shows IGV here. 



[0061] A spraying nozzle is installed in which [lid] location from 1 la. Spraying nozzle 1 la is installed 
through predetermined spacing from a compressor inlet port. However, when a silencer is installed in an 
air intake duct 17, it installs in the downstream from it. this not only obtains efficient partial load 
operation as mentioned above — efficient — an increase — an output operation — when planning, it is 
desirable at the point which a part of drop can make able to evaporate by the time it introduces into a 
compressor, it is further introduced into a compressor, and can be made to evaporate further while flowing 
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down a compressor. 

[0062] Spraying nozzle lib installs a nozzle in the introductory aerofoil installed in the maximum 
upstream section which is the induction of the compressor installed in the compressor inlet port. The 
supply path of air and the supply path of water are installed in the interior of this aerofoil. A drop can be 
sprayed, even if this controls becoming resistance of the flow by the spraying nozzle and it does not 
provide the tooth space for nozzle installation anew. 

[0063] Spraying nozzle 1 lc is installed between said guide vanes and IGV(s). It can control that the drop 
sprayed by the time it entered in the compressor 1 evaporates, and the mass flow of mixed gas increases. 
It is more desirable to prepare near the IGV from a viewpoint of not disturbing flow. 
[0064] Thus, continuous evaporation within a compressor is obtained by carrying out like 1 la-1 lc. 
Moreover, a compressor discharge temperature can be fallen more by the thing in a compressor made to 
evaporate many by the upstream comparatively, and the rise of a compressor discharge temperature can 
be controlled. 

[0065] 1 Id of spraying nozzles is prepared in the intermediate stage of a compressor. Since it is the 
aerofoil by the side of the latter part which events, such as stalling of the aerofoil of a compressor, tend to 
produce, it may be installed in a near compressor intermediate stage. When starting, as shown in an 
enlarged drawing, a nozzle is installed in a stationary blade, and a water supply means and an air supply 
means are established in an aerofoil. 

[0066] Such a spraying drop that flows down in a compressor moves along with an elementary stream 
between the aerofoils of a compressor 1 . Within a compressor, inhalation of air is heated by adiabatic 
compression, and it is conveyed to a latter-part lateral expansion, decreasing particle size evaporating a 
drop from a front face with this heat. Latent heat of vaporization required for evaporation in this process 
reduces the temperature of the mixed gas in a compressor, in order to be dependent on the gaseous 
mixture in a compressor. 

[0067] The amount of spraying of said spraying nozzle 1 1 is controlled to correspond to the amount of 
recycling of gas turbine exhaust gas. For example, the case where there are many amounts of recycling is 
controlled to make [ more ] the amount of spraying than the case where there are few amounts of 
recycling. 

[0068] Mixed gas with the air by which the gas turbine of a combined plant is supplied through the gas 
turbine exhaust gas and the air intake duct 17 which passed through the recycling piping 9 at the time of 
partial load operation is introduced into a compressor 1 , said mixed gas is compressed and the inside of a 
compressor 1 is breathed out. 

[0069] Spray said detailed drop from said spraying nozzle 1 1 in this condition, and it is made to introduce 
in a compressor, and it is made to evaporate while flowing down the inside of a compressor 1 . 
[0070] By fluctuating the amount of spraying according to the amount of recycling, the range of the 
partial load operation which carries out exhaust gas recirculation and can be operated efficient can be 
made large compared with performing mere exhaust gas recirculation. Furthermore, more efficient 
operation can be performed at the time of partial load operation. 

[0071] The property of a compressor of having fallen especially among partial loads by the rise of the 
compressor inlet-port intake-air temperature accompanying the amount increase of recycling by operation 
at the time of a low load is improvable. 

[0072] Control of the amount of spraying is explained using drawing 2 . 

[0073] In this control, the combustion-temperature signal presumed from gas turbine exhaust-gas 
temperature and compressor discharge pressure in a function generator FG2 that the combustion- 
temperature change by the output signal SI and real operation which become so large that it is a low load 
in the function generator FG1 which considers the load demand signal Ld as an input should be corrected 
is impressed to a subtractor AD 3, and the correction recycling rate signal of a function generator FG1 is 
outputted. The output signal S2 of the amount of waterdrop spraying to the amount of recycling which the 
amount of spraying increases is acquired as the amount of recycling increases in inputting this signal into 
a function generator FG3, this signal S2 and the actually measured compressor outlet gas temperature are 
impressed to a subtractor ADI 4, and the amount signal of correction spraying of a function generator FG3 
is outputted. The spraying flow rate (water supply flow rate) control valve 12 is controlled by giving this 
signal to a regulator PI 4. According to a recycling rate, the amount of spraying is controllable by this 
control. 

[0074] As long as it is required to make a detailed drop, the air flow control valve 15 may be opened. 
Drawing 5 shows the control line of the rate of spraying to the rate of recycling at the time of seting an 
exhaust-gas temperature constant. The rate of spraying increases almost linearly to the rate of recycling. 
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[0075] Although in SHIDENSU of the aerofoil in a compressor changes with recycling operations as 
mentioned above, it can also return to the condition before exhaust gas recirculation by control by the 
aforementioned control line. For example, it is about 5.5% in about 3% of the amount of spraying (open 
air ******_sxj), and 20% of the amount of recycling at the exhaust air mass-flow base 10% amount of 
recycling at the time of the atmospheric temperature of 15 degrees C. It considers as the amount of 
spraying. 

[0076] gaseous mixture [ as opposed to each load in drawin g 9 ] — the relation between an intake-air 
temperature and the rate of recycling is shown. Since the gas turbine 3 is rotating with constant speed, the 
gaseous mixture (volumetric flow rate) inhaled by the compressor 1 is fixed regardless of a load. The 
amount of exhaust gas recirculation increases, so that it becomes a low load, and the part compressor 
inlet-port intake-air temperature becomes large. On the other hand, a gas turbine output will decline by 
reduction of compressor inlet-port intake mass flow, if the amount of recycling increases and a mixed 
intake-air temperature increases. In a mere recycling gas turbine like the conventional technique, when 
stalling of the aerofoil of the last stage etc. is taken into consideration, a compressor intake-air- 
temperature upper limit is 50 degrees C, for this reason, the amount of recycling will be restricted, and gas 
turbine loss of power will also receive a limit. However, a detailed drop is sprayed by this example at a 
compressor inlet port, and since the fluid behavior of the compressor aerofoil circumference is improved 
by cooling the interior gas of a compressor, while being able to increase and attaining operation with a 
low load more, still more efficient partial load operation can do the amount of exhaust gas recirculation. 
Although the temperature reduction of the compressed air which came out of the compressor 1 is carried 
out by evaporation of the waterdrop within a compressor, combustion temperature can be kept constant by 
increasing a fuel input at this rate. Next, combustion gas works in the process which carries out adiabatic 
expansion by the gas turbine 3, and since the part drives a compressor 1 and a generator 6 and it is 
consumed, dynamometric power is equivalent to the difference. 

[0077] Recycling of a part of exhaust air of a gas turbine 3 is carried out as a part of inhalation of air of a 
compressor 1 via the exhaust-gas-recirculation means 9 and a control means (the amount regulator valve 
of exhaust gas recirculation) 10. By the exhaust-heat-recovery boiler 4, a high pressure steam is 
generated, and this drives and generates a steam turbine 5 and a generator 6. 
[0078] A thing [ the effectiveness of the usual combined cycle, an exhaust-gas-recirculation mold 
combined cycle, and this example / degradation / to each load in a combined cycle ] is shown in drawing 
10 . By 25% load which is the load which effectiveness although 90% load of degradation to which, as for 
the cycle thermal efficiency of the usual combined cycle, combustion-temperature fixed operation is 
performed by IGV etc. is not so large, if it becomes operation below 90% load, since combustion 
temperature will fall falls rapidly, and is decided from the constraint by the side of bottoming, 
effectiveness falls about 40 percent by the relative value. As for combustion-temperature fixed operation 
by said IGV etc. being performed, the range changes somewhat with devices. However, even if few in 
many cases, it is even 80% load. Although an exhaust-gas-recirculation mold combined cycle has the 
small decline in cycle thermal efficiency compared with the usual combined cycle, even a load can be 
operated about 65% from constraint of a compressor intake-air temperature, on the other hand, the thing 
for which the interior gas of a compressor is cooled in this invention — the increase of a compressor 
power reduction list - an output ~ being able to operate even about 30% load which it is possible to 
operate even a low load more even if degradation becomes small further and it compares with an exhaust- 
gas-recirculation mold combined cycle to each load, and becomes the oxygen density zero in gas turbine 
exhaust gas theoretically by improvement in thermal efficiency to depend, degradation is about 10%. 
[0079] A minimum is considered [ setting by an instrument setup etc. being desirable and carrying out 
recycling even in a load at least 50% generally in many cases, and J. 

[0080] In addition, drawing 10 is a plant load (when it is not a combined cycle plant but mere gas turbine 
equipment, it is a gas turbine load.). Not only this but when a load falls from 100%, you may make it 
control the amount of recycling corresponding to it, although operation by control of IGV etc. is taken 
into consideration in 100 - 90%, or 80% of field like the following. When 370-degree-C fixed control was 
carried out when it is made to increase the amount of recycling so that a load is low in order to suppose 
that combustion temperature is made into 1430 degrees C and to make compressor outlet temperature not 
become larger than 370 degrees C for example, compressor inlet temperature became 150 degrees C with 
74% of plant loads, and it became 112 degrees C at 50% of loads, and became 240 degrees C at 30% of 
loads. It is avoidable un-arranging [ which is produced in a compressor latter-part side ] by introducing 
the drop which evaporates within a compressor like this example, and reducing compressor outlet 
temperature. For this reason, the amount of spraying of the drop which evaporates within a compressor 
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can be controlled, and it can control to raise a recycling rate and to raise the temperature of the mixed gas 
of a compressor inlet port. Moreover, operation to which could increase the amount of recycling and the 
amount of recycling was made to increase from the only recycled plant to a low partial load field can be 
performed. 

[0081] Moreover, it makes said amount of spraying increase between at least 50% and 80% as the amount 
of recycling of the load of a plant increases, and it is controllable by this example so that the amount of 
recycling increases continuously, as a load becomes low. 

[0082] Moreover, corresponding to a load, said amount of recycling can be controlled so that a plant load 
controls fluctuation of the combustion temperature of the combustor between at least 50% and 80% 
(controlling to make the amount of recycling increase as a load becomes low), a drop can be introduced in 
a compressor, and the temperature rise of the compressed air of a compressor outlet can be controlled. 
[0083] Moreover, the following control can be performed in the generalization control unit 8. 
[0084] Corresponding to a load, said amount of recycling and amount of spraying of said drop are 
controlled so that a plant load controls fluctuation of the combustion temperature of the combustor 
between 50% and 80%. While increasing the amount of recycling as a load becomes low, it controls to 
make the amount of spraying increase, and efficient operation is attained in the large range of a partial 
load by controlling the fall of combustion temperature and maintaining highly. 
[0085] Moreover, corresponding to a load, said amount of recycling is controlled so that a plant load 
controls fluctuation of the combustion temperature of the combustor between 50% and 80%, a drop is 
introduced in a compressor, and the temperature rise of the compressed air of a compressor outlet is 
controlled. Since compressor outlet temperature rises, it introduces a drop in a compressor and is 
evaporated within a compressor so that the temperature concerned may maintain to tolerance, as the 
amount of recycling is increased. 

[0086] Moreover, the gas turbine amount of exhaust gas returned to a compressor inlet port corresponding 
to said plant change of load is adjusted, corresponding to a load, said amount of recycling is controlled so 
that a plant load controls fluctuation of the combustion temperature of the combustor between 50% and 
80%, said amount of spraying of the drop evaporated while flowing down the inside of said compressor is 
controlled, and it controls so that the amount of recycling may increase continuously, as a load becomes 
low. If it is going to control to increase the amount of recycling as a load becomes low, on account of a 
compressor etc., an upper limit will be made to the augend of the amount of recycling, but by controlling 
to increase the amount of installation of a drop as the amount of installation of the drop which evaporates 
within a compressor is adjusted and a load becomes low, it is controllable to increase the amount of 
recycling continuously as a load becomes low in the large partial load range. 

[0087] In addition, since said upper limit is the load of the upper limit which performs recycling, when it 
becomes lower than 100% and carries out recycling, said upper limit range becomes large. Moreover, in a 
minimum, since it becomes settled by the instrument setup, it is also controllable to increase the amount 
of recycling to the lower range depending on a device. 

[0088] An example 2 is explained using dr awin g 1 etc. The fundamental configuration is the same as that 
of an example 1. Although the amount of spraying was controlled by the example 1 according to the 
amount of exhaust gas recirculation, and control of the amount of exhaust gas recirculation is the same as 
that of the 1 st example at this example, the approach of controlling the amount of spraying changes with 
gas temperature measured at the compressor outlet about the amount control of spraying. Although the 
configuration of a combined plant is the same as the 1st example, as an amount control means of spraying, 
compressor outlet gas temperature is measured and a means to input this signal into the generalization 
control unit 8 is added. The generalization control unit 8 of this example is shown in drawing 7 . in this 
example, the amount of spraying which serves as temperature regularity preferably is computed that 
fluctuation of the compressor outlet gas temperature before it inputs into a function generator FG3 the 
compressor outlet gas temperature measured as shown in drawin g 7 and it carries out exhaust gas 
recirculation should be controlled. The one where outlet temperature is higher controls so that the amount 
of spraying increases. The spraying flow rate (water supply flow rate) regulator valve 12 is controlled by 
the controller PI 4 from the acquired amount signal of spraying. Correction control of the fuel flow at the 
time of carrying out drop spraying also of on the other hand combustion temperature also changing by 
spraying by impressing the amount signal of spraying to the load demand signal Ld and the fuel-flow 
signal acquired from actual load L for a certain reason is carried out, and combustion-temperature 
regularity is realized. As for drawing 8 , atmospheric temperature shows as an example the control line 
which computes the compressor outlet gas temperature before performing exhaust gas recirculation from 
the compressor outlet gas temperature in 15 degrees C. In 10% of the amount of exhaust gas recirculation, 
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although compressor outlet gas temperature becomes about 450 degrees C, if it performs about 2.5% of 
spraying in the compressor inlet-port section, compressor outlet-gas-temperature fixed operation of it 
before performing exhaust gas recirculation will be attained. In addition, since it changes by the 
difference in atmospheric temperature even when compressor outlet gas temperature has the fixed amount 
of exhaust gas recirculation, it is desirable to consider as the control line which made atmospheric 
temperature the parameter. It is effective in operation which is not made to follow in footsteps of 
fluctuation [ minute output fluctuation or ] of atmospheric temperature being also possible, and an 
operation control becoming easy from this. 

[0089] Since the temperature by the side of the compressor latter part constituting a compressive 
inconvenient cause is reflected directly, high operation of precision can be performed more. 
[0090] An example 3 is explained using drawing 1 etc. Fundamentally, the same structure as an example 
1 can be used. 

[0091] The description of this example forms the detection equipment of whenever [ mixture gas 
temperature ] in the compressor inlet-port section, and controls the amount of spraying based on the 
temperature of the temperature detection equipment concerned. 

[0092] For example, it controls by the generalization control unit 8 to spray many drops by the case of 
being higher than the time when whenever [ included in a compressor / mixture gas temperature ] is low. 
Moreover, the amount of spraying is controlled to become the compressor outlet temperature before 
performing exhaust gas recirculation. 

[0093] Thereby, efficient operation can be performed even if it is at the partial load time low at the time 
of partial load operation. 

[0094] An example 4 is explained using drawing 1 etc. Fundamentally, the same structure as an example 
1 can be used. 

[0095] The description of this example controls the amount of spraying by the generalization control unit 
8 based on a signal from the measuring device of a plant load. 

[0096] For example, when lower than the case where a load is expensive, it controls to spray more drops. 
Moreover, the amount of spraying is controlled to become the compressor outlet temperature before 
performing exhaust gas recirculation. 

[0097] Thereby, efficient operation can be performed even if it is at the partial load time low at the time 
of partial load operation. 

[0098] Thereby, since measurement of a load can use the signal which starts since it is usually measured 
also in operation in many cases, it is easily controllable. 
[0099] An example 5 is explained using drawing 1 etc. 

[0100] A fundamental configuration can use the same configuration as an example 1. An example and the 
point to equip are points which are gas turbine equipment without the steam turbine with which the steam 
produced by the exhaust-heat-recovery boiler 4 and the exhaust-heat-recovery boiler 4 by which gas 
turbine 3 exhaust gas is supplied is supplied. 

[0101] As said example 1 described, it has the atomiser made introduce a drop in the compressor with 
which the mixed gas of the gas turbine exhaust gas and air which passed through said recycling path 
flows, and it was made for said drop made to introduce to evaporate while flowing down the inside of said 
compressor. The drop was made to introduce in the compressor with which the mixed gas of the gas 
turbine exhaust gas and air which adjusted by this the gas turbine amount of exhaust gas returned to a 
compressor inlet port corresponding to the change of load of said gas turbine, sprayed the drop from the 
atomiser, and passed through said recycling path flows, and while flowing down the inside of said 
compressor, it was made for said drop made to introduce to evaporate. 

[0102] Moreover, it has the amount control unit of spraying which controls the amount of spraying of said 
drop corresponding to said amount of recycling. Moreover, corresponding to a plant load, it controls to 
spray more mostly than the case where the direction of a load when a load is low is high. 
[0103] Moreover, corresponding to change, the amount of spraying is controlled whenever [ mixture gas 
temperature / which is introduced into the inlet port of a compressor ]. It controls so that the amount of 
spraying increases more than the case where the one where whenever [ mixture gas temperature ] is 
higher is low. 

[0104] Thereby, as mentioned above, since the interior gas temperature of a compressor can be reduced 
and the property of a compressor can be improved, the amount of exhaust gas recirculation can be 
increased and a partial load operating range can be expanded. Moreover, thermal efficiency can be further 
made higher than exhaust-gas-recirculation mold gas turbine equipment according to the effectiveness of 
waterdrop spraying to compressor inhalation of air. 
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[0105] An example 6 is explained using drawing 1 1 - drawing 16 . 

[0106] An example 6 controls said amount of spraying and amount of recycling based on compressor 
introduction temperature. The schematic diagram of this example is shown in drawin g 1 1 . 
[0107] Fundamentally, the same structure as the schematic diagram of an example 1 can be taken. 
[0108] In this example, the exhaust gas recycled from the downstream of the exhaust-heat-recovery boiler 
4 is drawn. 

[0109] Although any of an exhaust-heat-recovery boiler, the exhaust-heat-recovery boiler inlet-port 
section, and the outlet section are sufficient as the piping 9 which is an example of the exhaust-gas- 
recirculation means which takes out a part of exhaust gas of a gas turbine 3, in order to use the heat in 
exhaust gas effectively, it is good to take out from the exhaust-heat-recovery boiler outlet section like this 
example. 

[01 10] The fuel quantity control valve 7 which controls the fuel quantity supplied to a combustor 2, the 
amount regulator valve 10 of exhaust gas recirculation as an amount control means of recycling, the water 
supply flow control valve 12, and a mass air flow control valve 15 are made into a final control element, 
and these final control elements are controlled by the actuation signal from the generalization control unit 
8. The generating efficiency of said combined plant is controllable by this actuation. The signal of the 
thermometric element 18 which detects the air temperature supplied to a compressor is transmitted to said 
generalization control unit. The signal of the humidity detector 19 is made to be transmitted further 
preferably. A thermometric element 18 and the humidity detector 19 can be installed in the unification 
section of recycling exhaust gas, or the upper section of a spraying nozzle 1 1 . 
[01 1 1] An entire plant is controlled by the command from the generalization control unit 8, and the 
amount of recycling, fuel quantity, an air content, and the amount of water sprays are controlled by it 
proper. For example, plant effectiveness is made high by considering compressor inlet temperature as an 
input, and it controls so that a plant load becomes fixed. 

[0112] An example of the controlling mechanism outline of a generalization control unit is shown in 
drawing J2 . It asks for the deflection of the load demand signal Ld and actual load L with a subtractor 
AD 1 first, and the fuel target signal Fd is acquired with a controller PI 1 . And it asks for the deflection of 
the fuel quantity target signal Fd and the real fuel quantity F with a subtractor AD 2, and the fuel quantity 
which adjusts the fuel quantity control valve 7 with a controller PI 2, and is supplied to a combustor is 
determined. Thus, fuel quantity is controllable. For example, in this control, the fuel quantity supplied to a 
combustor 2 can increase, so that a load becomes large. 

[01 13] Moreover, the command signal SI of the amount of recycling is preferably taken out further with a 
function generator 3 (FG12) from compressor inlet-port humidity from compressor inlet temperature. This 
signal is given to a controller PI 3 and controls the recycling control means 10. Moreover, the command 
signal S2 of the amount of spraying from [ from a function generator 3 (FG12) ] a spraying nozzle 1 1 is 
taken out. This signal is given to a controller PI 4, controls the water supply flow control valve 12 and a 
mass air flow control valve 15, and controls the spraying guess of the drop from a spraying nozzle 1 1 . 
[0114] Moreover, it is desirable to presume combustion temperature in a function generator 4 (FG12) 
from gas turbine exhaust-gas temperature and compressor discharge pressure, and for it to be impressed 
by the subtractor AD 2, and to perform correction control of fuel quantity. 

[01 15] Since a fuel is adjusted according to fluctuation, combustion-temperature fluctuation is controlled 
and it becomes combustion-temperature regularity when compressor inlet temperature and an OAT are 
changed, it contributes. This can aim at operation, controlling a combustion-temperature fall at the time of 
a water spray or recycling, if it operates based on an actual combustion temperature presumed from the 
real exhaust gas temperature and the compressor discharge pressure of a gas turbine in order that 
combustion temperature might sometimes change [ also keeping combustion temperature constant for 
implementation of high plant effectiveness operation, or ] by real operation, although it is important so 
that fluctuation of combustion temperature may be controlled. It prevents that a fuel temperature falls and 
effectiveness falls by this. 

[0116] Moreover, it is desirable to correct the output of a function generator 3 in quest of the deflection of 
the load demand signal Ld and actual load L with a subtractor AD 1 . It contributes in order to aim at load 
regularity. 

[0117] It is desirable to realize the highest plant effectiveness operation with the output of a function 
generator 3. 

[01 18] Since plant effectiveness sometimes changes in real operation, it is desirable to compute the 
deflection of demand plant effectiveness etad and the real plant effectiveness eta in a subtractor AD 5, to 
impress the output of a subtractor AD 5 to a subtractor AD 3 and a subtractor AD 4, and to correct the 
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output of a function generator 1. Thereby, efficient operation can be aimed at even if it is at the real 
operation time. 

[0119] Based on the signal from the exhaust gas thermometric element 24, or the signal from the 
thermometric element 23 of compressor regurgitation air, a function generator 3 computes combustion 
temperature and takes out a signal to AD2. For example, it can calculate so that combustion temperature 
becomes [ the one higher than the case where exhaust gas temperature is low ] high, and combustion 
temperature may become high, when higher than the case where a compressor discharge pressure is low. 
[0120] Moreover, outputting the numeric value equivalent to combustion temperature with other means is 
also considered. A function generator 4 controls the amount of spraying of a spraying nozzle 1 1 based on 
compressor inlet temperature. Moreover, the amount of recycling is controlled. As for the amount of 
spraying etc., it is desirable to be amended based on compressor inlet-port air humidity. The amount of 
spraying (or limiting value of the amount of spraying) becomes large, and when lower than the case of 
being humid, the amount of spraying (or limiting value of the amount of spraying) can become large as 
atmospheric temperature becomes high. 

[0121] Said recycling is performed when it is the 1st temperature field where the detection temperature of 
the air supplied to a compressor was set up. Spraying of the drop from said atomiser is stopped. In the 
case of the 2nd temperature field where said detection temperature is higher than said 1st temperature 
field Said recycling is stopped and spraying of the drop from said atomiser is stopped, and in the case of 
the 3rd temperature field higher than said 2nd temperature field, said recycling is stopped, and it controls 
to spray the drop from said atomiser. 

[0122] It is desirable that the effectiveness of a combined plant sets up the temperature of the upper limit 
of a high field and a minimum, and considers as the change temperature of said 1st temperature region 
and the 2nd temperature region and the change temperature of the 2nd temperature region and the 3rd 
temperature region. It is desirable to set up said each temperature from 15-degree-C or more temperature 
of 22 degrees C or less with the high effectiveness of a combined plant. When separating from this field 
depending on a plant, it is desirable to set up according to a plant. 

[0123] It is in controlling the amount of recycling, and the amount of water sprays so that compressor 
inlet temperature may be supervised, and it may become the compressor inlet temperature from which 
plant effectiveness serves as the highest and a plant load may become always fixed. 
[0124] In the case of said 1st temperature field (for example, when lower than the intake-air-temperature 
region where compressor inlet temperature becomes efficient [ plant effectiveness ]), the signal SI with 
which the rate of recycling becomes large is searched for, so that an intake-air temperature is low in the 
function generator FG3 which considers compressor inlet temperature as an input. 

[0125] This signal SI is given to a controller PI 3, and controls the amount control means 10 of recycling. 
Said signal SI can control the amount of recycling by a desired output etc., and can also use it as limiting 
value of the amount of recycling. 

[0126] In the case of said 2nd temperature field, drop spraying from recycling and a spraying nozzle 1 1 is 
stopped. In the case of the 3rd temperature field (for example, when higher than the intake-air temperature 
from which compressor inlet temperature becomes efficient [ plant effectiveness ]), the signal S2 with 
which the rate of spraying becomes large is searched for, so that relative humidity with a high intake-air 
temperature is low in the function generator FG1 which considers compressor inlet temperature and 
humidity as an input. 

[0127] This signal S2 is given to a controller PI 4, and controls the water supply flow control valve 12 and 
a mass air flow control valve 15. 

[0128] Thereby, since fluctuation can be controlled good since an OAT can make compressor inlet 
temperature regularity by the amount control of recycling, and the amount control of spraying even if it 
changes it or, even if it changes atmospheric temperature, a combined plant can be operated at high plant 
effectiveness. 

[0129] Since the 1st temperature region and the 3rd temperature region were prepared through said 2nd 
temperature region at that time and it is not necessary to take into consideration change of the atmospheric 
temperature from which the plant by relative humidity serves as the highest by setting up the 2nd 
temperature region although atmospheric temperature with high plant effectiveness changes with relative 
humidity, the operation control of a plant can be made easy and operation based more on reality can be 
performed. Moreover, when an OAT is changed, control in the 2nd temperature region where the 
effectiveness of a combined plant is high can be easy-ized. Even if there is OAT change, it is stabilized, 
and it is efficient and a desired output can be obtained. 
[0130] Thereby, a reliable plant can be formed to a temperature change. 
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[0131] Moreover, said 2nd temperature field can be narrowed depending on the case, and it can also 
consider as the case of a certain laying temperature. In this case, it can be adapted in case efficient 
operation is aimed at more. Plant effectiveness can switch and use an exhaust-gas-recirculation system 
and a water spray system bordering on high atmospheric temperature. Thereby, a control system becomes 
easy. 

[0132] Efficient operation is explained in full detail below. Plant effectiveness is determined by a plant 
output (a gas turbine output and steam turbine output) and the fuel flow. The effectiveness property by 
atmospheric temperature is shown in drawing 14 . If atmospheric temperature becomes lower than the 
atmospheric temperature from which plant effectiveness serves as the highest, compressor intake mass 
flow will increase. On the other hand, since combustion temperature is fixed, a fuel flow increases and a 
gas turbine output increases. 

[0133] Although there is a fall of the gas turbine exhaust gas temperature by an increment and 
atmospheric temperature of the amount of gas turbine emission accompanying the increment in 
compressor intake mass flow becoming low as effect on a vapor cycle, since the effect of the amount of 
gas turbine emission is large, a steam turbine output also increases. 

[0134] However, to the increment rate of a gas turbine output, since the increment rate of a steam turbine 
output is small, the increment rate as a plant output becomes small, and it will fall as plant effectiveness. 
[0135] Although a fuel flow will also decrease and a gas turbine output and a steam turbine output will 
decline with reduction of compressor intake mass flow on the other hand if atmospheric temperature 
becomes higher than the atmospheric temperature from which plant effectiveness serves as the highest, 
the fall rate of a gas turbine output is large, and plant effectiveness falls. 

[0136] Drawing 15 shows the relation between atmospheric temperature and a plant output. A plant 
output increases and becomes like a broken line as a plant output changes with atmospheric temperature 
and atmospheric temperature becomes low. However, by the actual power generating plant, the license 
output is defined and it is thought that operation which exceeds the output is not carried out. Therefore, if 
it becomes a license output, it will not be concerned with atmospheric temperature like a continuous line, 
but will become license output fixed operation, and a caster bottle will be operated with a partial load at 
this time. Moreover, if atmospheric temperature becomes high, in order that gas turbine compressor intake 
mass flow and a fuel flow may decrease, a plant output will decline. 
[0137] Drawing 16 shows the plant effectiveness property by atmospheric temperature. 
[01 38] In said explained combined plant, since a gas turbine will serve as partial load operation if it 
becomes license output fixed operation, plant effectiveness falls extremely. However, plant effectiveness 
can change a gas turbine intake-air temperature into the same condition as high atmospheric temperature 
by this example. 

[0139] For example, it is plant effectiveness at a relative value in 0 - 40% of rates of recycling to the 
amount of gas turbine emission About 0 - 1.5% Improving is possible. Moreover, when compressor inlet 
temperature is higher than the atmospheric temperature of the field where plant effectiveness becomes 
high, a drop is sprayed on gas turbine inhalation of air from the water spray nozzle 1 1, and it is 0 - 0.2% 
to a gas turbine inhalation-of-air flow rate. It is plant effectiveness at a relative value in the amount of 
spraying About 0.1% Improving is possible. 

[0140] Therefore, license output fixed operation is attained, without carrying out partial load operation of 
the gas turbine, since compressor intake mass flow can be decreased by returning a part of gas turbine 
exhaust gas to a compressor inlet port by the exhaust-gas-recirculation system and a plant output can be 
fallen, when atmospheric temperature is low. Moreover, when atmospheric temperature is high, by the 
inhalation-of-air water spray system, compressor intake mass flow can be made to be able to increase, a 
plant output can be increased, it does not depend on atmospheric temperature, but it can be efficient and 
fixed load operation can be aimed at. An example 7 is explained using drawin g 1 1 - dra win g 16 . 
[0141] An example 7 can have the structure of an example 6 fundamentally. To control of an example 6, 
when it is the 1st temperature field where the detection temperature of the air temperature supplied to a 
compressor was set up, said recycling is performed. Spraying of the drop from said atomiser is stopped. In 
the case of the 2nd temperature field where said detection temperature is higher than said 1st temperature 
field Both spraying of the drop from said atomiser is started, in the case of the 3rd temperature field 
higher than said 2nd temperature field, said recycling is stopped, and the point controlled to spray the 
drop from said atomiser is different from it. 

[0142] The change temperature of the 1st temperature field and the 2nd temperature field and the change 
temperature of the 2nd temperature field and the 3rd temperature field can also be set up like an example 
6. An example of the control line is shown in d rawin g 13 . 
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[0143] First, it can consider as the control whose amount of recycling increases in the 1 st temperature 
region, so that compressor inlet temperature is low (for example, when compressor inlet temperature is 
lower than the compressor inlet temperature from which plant effectiveness serves as the highest). 
[0144] In the 2nd temperature region (for example, temperature region where compressor inlet 
temperature contains the compressor inlet temperature from which plant effectiveness serves as the 
highest), recycling of the gas turbine exhaust gas is carried out, and said drop spraying from the water 
spray nozzle 1 1 is performed. 

[0145] By this example, the 2nd temperature region shows the case of 19 degrees C or more 25 degrees C 
or less at drawing^ 3 . Preferably, the 2nd temperature region is divided into the elevated-temperature side 
field of the set point, and a low temperature side field. As for the set point, it is desirable to set up based 
on a value with the high effectiveness of a combined-harvester-and-thresher plant. For example, it is 15 to 
22 degrees C. The 2nd temperature field can also be set up with about double sign 2 degree-C-3 degree C 
from the set point. 

[0146] Said 2nd temperature region is good to set up the temperature region which a plant is stabilized 
and can be operated. Specifically, compressor-inlet-temperature width of face can also make it about 5 
degrees C. 

[0147] In said low temperature side field, while holding the amount of recycling uniformly, an inhalation- 
of-air water spray system is operated. When higher than the case where temperature is low, as for the 
amount of spraying of said drop from a water spray nozzle (or limiting value of the amount of spraying), 
it is desirable to set up so that it may become high. The amount of spraying is controllable to become the 
compressor inlet temperature to which regularity and plant effectiveness become high about a plant load. 
The amount of recycling can consider regularity and the amount of spraying as the control which 
increases, so that compressor inlet temperature becomes high until compressor inlet temperature turns into 
compressor inlet temperature from which plant effectiveness serves as the highest. 

[0148] In said elevated-temperature side field, when higher than the case where the air temperature which 
fixes the amount of spraying and is supplied to a compressor is low, it is desirable to control so that the 
amount of recycling decreases. 

[0149] Recycling of gas turbine exhaust gas is stopped in the 3rd temperature region (for example, when 
compressor inlet temperature is higher than the compressor inlet temperature from which plant 
effectiveness serves as the highest), and the water spray from the water spray nozzle 1 1 is performed in it. 
For example, it can consider as the control whose amount of spraying increases, so that compressor inlet 
temperature becomes high. 

[0150] Thereby, even if it is the case where an OAT is changed, it is efficient and fixed improper 
operation can be performed. 

[0151] Since it has the field which performs said both drop spraying from recycling and the water spray 
nozzle 1 1 of a combustion gas even if it is the case where an OAT is changed, a change in the 2nd 
temperature region is performed smoothly. 

[0152] Moreover, a possibility of changing the effectiveness and the output in a high temperature region 
of plant effectiveness can be controlled. Said **** spraying and recycling are planned smoothly, output 
fluctuation is controlled, and the fluctuation from a desired output can be controlled. 
[0153] In said 2nd temperature field and the field (for example, temperature region where efficient 
operation can do a combined plant) which a change with the water spray from the water spray nozzle 1 1 
and recycling of gas turbine exhaust gas produces near this temperature field, by forming the temperature 
field which performs said waterdrop spraying and recycling like this example, even if an OAT changes 
suddenly, it answers quickly and efficient operation can be performed. Moreover, even if it changes an 
OAT, it is efficient and can contribute to operation (preferably fixed load operation) which suppressed the 
load effect greatly. It becomes easy to control fluctuation of the output at the time of fluctuation of said 
amount of **** spraying by OAT fluctuation in the 2nd temperature region and the amount of recycling 
making it change especially. 

[0154] An example 8 is explained using drawin g 17 . 

[0155] It makes it face an example 8 that the carbon dioxide gas in gas turbine exhaust gas (for example, 
carbon dioxide) decreases, and it is equipped with the carbon-dioxide-gas stripper 41 which decreases the 
carbon-dioxide-gas concentration contained by supplying the carbon-dioxide-gas concentration device in 
which carbon dioxide gas is made to condense, and the exhaust gas containing the condensed carbon 
dioxide gas. 

[0156] Since the carbon-dioxide-gas content exhaust gas which made carbon dioxide gas condense can be 
introduced into the carbon-dioxide-gas stripper 41 and carbon dioxide gas can be decreased by the above, 
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compared with the case where a carbon-dioxide-gas stripper is only installed, for example in a gas turbine 
power plant, it is efficient, and carbon dioxide gas can be removed. Moreover, when it has the same 
removal engine performance as the carbon-dioxide-gas stripper by which conventional-type plant 
installation is carried out, the miniaturization of a carbon-dioxide-gas stripper can be attained. 
[0157] For this reason, since the carbon-dioxide-gas stripper installed in the passage where gas turbine 
exhaust gas flows can be miniaturized, pressure loss can be controlled and it can contribute to efficient 
operation of a gas turbine. 

[0158] In addition, efficient operation of a gas turbine can be further performed by carrying out recycling 
of the gas turbine exhaust gas like this example as said carbon-dioxide-gas concentration device, 
operating a gas turbine, generating high-concentration carbon-dioxide-gas exhaust gas, and forming so 
that this high-concentration gas turbine exhaust gas may be introduced into a carbon-dioxide-gas stripper. 
[0159] Thus, aiming at efficient operation of a gas turbine, it is efficient, and since carbon-dioxide-gas 
removal can be performed, it has the basic effectiveness of forming an environment-friendly gas turbine 
or an environment- friendly combined plant in consideration of an environment. 

[0160] Moreover, it is still more desirable to operate said spraying nozzle 1 1 like the above-mentioned 
example. 

[0161] Here, the rate of the carbon dioxide in the exhaust gas to the rate of recycling is shown to drawing 
18 . Thus, in an exhaust-gas-recirculation mold plant, the concentration of a carbon dioxide becomes high 
compared with a conventional-type plant by returning gas turbine exhaust gas to a gas turbine inspired air 
flow path, and making it circulate within a gas turbine cycle. The carbon-dioxide-gas concentration in 
exhaust gas also becomes high as the amount of recycling increases. For this reason, the removal 
effectiveness of a carbon dioxide also becomes high. When the oxygen density in gas turbine exhaust gas 
makes 75% the conditions used as zero, i.e., an exhaust-gas-recirculation rate, the carbon dioxide levels in 
exhaust gas become about 4 times compared with a conventional-type plant. In addition, in order to aim at 
recycling operation with the high combustion stability of a gas turbine, aiming at removal of carbon 
dioxide gas efficient, it is desirable for there to be few flow rates of gas turbine exhaust gas than 75%, and 
to carry out the amount of recycling. 

[0162] Since the engine performance of a carbon-dioxide-gas stripper is proportional to the concentration 
of carbon dioxide gas, a volumetric flow rate, and transfer area, transfer area can be set to one fourth, if 
the engine performance of a carbon-dioxide-gas stripper is the same and the concentration of carbon 
dioxide gas will increase 4 times. Moreover, the rate of recycling is 3/4 or less [ of gas turbine exhaust 
gas ], and by operating in the field where the rate of recycling is high, it can remove carbon dioxide gas 
more efficiently, and its amount of heat recovery to a plant increases, and it can be contributed to efficient 
operation, for example. 

[0163] An example 8 can have the structure of an example 6 fundamentally. In addition to the structure of 
an example 6, the example which has set carbon-dioxide-gas stripper 41a as the exhaust air path 31 is 
shown. 

[0164] The exhaust gas discharged by the gas turbine 3 is supplied to the compressor 1 upstream through 
the recycling means 9. The pressure up of the mixed gas with the exhaust gas by which recycling was 
carried out to atmospheric air is introduced and carried out to a compressor 1 . Said mixed gas and fuel 
which are breathed out from a compressor 1 are introduced into a combustor 2, and burn. A combustion 
gas with carbon-dioxide-gas concentration higher than a mere gas turbine without the recycling means 9 
is discharged from a combustor 2, and a gas turbine 3 is driven. A part of exhaust gas of hypercapnia 
concentration branches to the recycling means 9, and the remainder is introduced into carbon-dioxide-gas 
stripper 41a installed in the exhaust gas path 31 of the downstream from this tee, and decreases carbon- 
dioxide-gas concentration. The exhaust gas which decreased carbon-dioxide-gas concentration is 
discharged from a chimney stack etc. to atmospheric air. 

[0165] Even if this compares with installing this carbon-dioxide-gas stripper 41 in the exhaust gas path 32 
and the recycling means 9 between the tees of a gas turbine and the recycling means 9 in addition to said 
basic effectiveness, the carbon-dioxide-gas concentration in the exhaust gas supplied to the carbon- 
dioxide-gas stripper 41 is highly maintainable. For this reason, operation which removes carbon dioxide 
gas efficient at this point can be performed. Moreover, the carbon-dioxide-gas stripper 41 can be 
miniaturized, obtaining the desired engine performance, when not searching for a well head so much for 
this reason. Moreover, the pressure loss in a gas turbine exhaust gas path can be reduced for a 
miniaturization, and it can contribute to efficient operation of a gas turbine also in the starting point. 
Moreover, since the flow rate discharged to the remaining atmospheric air which branched with the 
recycling means 9 among the amounts of gas turbine emission is introduced into the carbon-dioxide-gas 
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stripper 9, there can be few flow rates, can end, can control pressure loss also in the starting point, and 
contribute to efficient operation of a gas turbine. 

[0166] Moreover, even if it is the case where it controls to change the amount of recycling, control of the 
carbon dioxide gas discharged to atmospheric air becomes easy. 

[0167] The carbon-dioxide-gas stripper 41 can use what has the carbon-dioxide-gas removal engine 
performance of decreasing the carbon-dioxide-gas concentration supplied to for example, a carbon- 
dioxide-gas stripper about 10% from 5%. For example, the amine system absorbent should be used. 
[0168] Moreover, when the exhaust-heat-recovery boiler 4 is in the downstream, for example from the tee 
of the recycling means 9, as for viewpoints, such as a point and material strength, to the carbon-dioxide- 
gas stripper which attains miniaturization more, it is desirable that it is the downstream of an exhaust- 
heat-recovery boiler. From the simplification of the device of an exhaust gas path, installing in an 
exhaust -heat-recovery boiler is also considered. 
[0169] An example 9 is explained using drawin g 17 . 

[0170] The structure of an example 8 can be fundamentally used for an example 9. 
[0171] An example 9 is replaced with carbon-dioxide-gas stripper 41a of an example 8, and installs 
carbon-dioxide-gas stripper 41b in the exhaust gas path 32 between a gas turbine and the tee to the 
recycling means 9. 

[0172] The exhaust gas discharged by the gas turbine 3 is supplied to the compressor 1 upstream through 
the recycling means 9. The pressure up of the mixed gas with the exhaust gas by which recycling was 
carried out to atmospheric air is introduced and carried out to a compressor 1 . Said mixed gas and fuel 
which are breathed out from a compressor 1 are introduced into a combustor 2, and burn. A combustion 
gas with carbon-dioxide-gas concentration higher than a mere gas turbine without the recycling means 9 
is discharged from a combustor 2, and a gas turbine 3 is driven. The exhaust gas of hypercapnia 
concentration is introduced into carbon-dioxide-gas stripper 41b, and decreases carbon-dioxide-gas 
concentration. A part of exhaust gas which decreased carbon-dioxide-gas concentration branches to the 
recycling means 9, and the remainder is discharged from a chimney stack etc. to atmospheric air. 
[0173] Thus, in addition to the basic effectiveness of the above-mentioned example 8, the exhaust gas of 
the hypercapnia concentration of a large flow rate can be supplied to carbon-dioxide-gas stripper 41b 
from the case where the carbon-dioxide-gas removal means 41 is installed in the recycling means 9 or the 
exhaust gas path 31. For this reason, the amount of carbon-dioxide-gas prehension per unit volume of 
carbon-dioxide-gas stripper 41b can increase, and carbon-dioxide-gas removal effectiveness can be raised. 
Moreover, the miniaturization of the carbon-dioxide-gas stripper 41 can be attained, obtaining the desired 
engine performance, if a well head is not searched for so much. 
[0174] An example 10 is explained using drawing J 7 . 

[0175] The structure of an example 8 can be fundamentally used for an example 10. 

[0176] An example 10 is replaced with carbon-dioxide-gas stripper 41a of an example 8, and installs 

carbon-dioxide-gas stripper 41c in the recycling means 9. 

[0177] The exhaust gas discharged by the gas turbine 3 is supplied to the compressor 1 upstream through 
the recycling means 9. The pressure up of the mixed gas with the exhaust gas by which recycling was 
carried out to atmospheric air is introduced and carried out to a compressor 1 . Said mixed gas and fuel 
which are breathed out from a compressor 1 are introduced into a combustor 2, and burn. A combustion 
gas with carbon-dioxide-gas concentration higher than a mere gas turbine without the recycling means 9 
is discharged from a combustor 2, and a gas turbine 3 is driven. A part of exhaust gas of hypercapnia 
concentration branches to the recycling means 9, and the remainder is discharged from a chimney stack 
etc. to atmospheric air. The exhaust gas which branched to the recycling means 9 is introduced into 
carbon-dioxide-gas stripper 41b, and decreases carbon-dioxide-gas concentration. That of the exhaust gas 
which decreased carbon-dioxide-gas concentration is again supplied to a compressor 1 . 
[0178] Thus, since it is not necessary to install the carbon-dioxide-gas stripper 41 which produces 
pressure loss from exhaust gas for the path emitted to atmospheric air in addition to the basic 
effectiveness of the above-mentioned example 8, it can contribute to gas turbine efficient operation. 
Moreover, also when carrying out additional installation, installation of carbon-dioxide-gas stripper 41c is 
[ include ] easy for the already installed gas turbine power plant. Moreover, in the gas turbine power plant 
which uses a recycling means if needed, since carbon-dioxide-gas stripper 41c was installed apart from 
the network by which gas turbine exhaust gas always flows, a maintenance becomes easy. For example, 
even if it is the case where carbon-dioxide-gas stripper 41c is maintained, it is considered by stopping the 
exhaust gas which flows into recycling Rhine that a maintenance is also possible, continuing gas turbine 
operation. 
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[0179] 

[Effect of the Invention] By this invention, the large exhaust-gas-recirculation mold gas turbine 
equipment of a partial load operating range which it is efficient and can be operated can be offered. 



[Translation done.] 
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